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pe Hoecheim' deseribed hyaline recently exclude? glycogen, mucopoly- 
membrane disease of newborn pre- saccharides, gl, colipids, and phospho- 
mature lungs, many hundreds of eases _ lipids as possible causes of the positive 
have been reported and many theories periodic-acid-Schiff reaction, leaving 
have been advanced as to its etiology. mucoproteins and glycoproteins to be 
considered as the responsible agents. 
Wagner further confirmed the presence 
of protein in the membranes by the ap- 
plication of Millon’s reagent. Anal- 
ysis of one full-term amniotie fluid in 
Wagner’s laboratory by Dr. I. Bersohn 
showed that this fluid contained a con- 
centration of mucoprotein thirteen 
times that of normal human serum. 
From these findings Wagner concluded 
that hyaline membranes are formed 
from endogenous mucus derived from 
the nasopharynx, buecal cavity, and 
bronchial tree of the infant. 

It is then abundantly clear that there 
is no agreement or even sound basis for 
agreement as to the nature and source 
of the membranes. Here we wish to 
report our findings and conclusions 
based on a new approach to this dis- 


Tran-Dinh-De and Anderson,? in their 
excellent review of the literature, list 
693 cases reported from 5401 autopsies 
up to 1952. Of the thirty-six authors 
quoted by them, twenty-five favored 
the aspiration theory of causation; 
of these, fifteen specified aspiration 
of amniotie fluid. However, this fa- 
vorite theory has received only poor 
and sporadie support in experimental 
fields. The suecess of a number of 
unrelated experimental methods in 
producing hyaline-like membranes in 
the lungs of animals and the oceur- 
rence of similar membranes in a wide 
range of natural diseases serve to cast 
further grave doubts on the aspiration 
hypotheses. 

In recent years the membrane itself 
has been the objcct of intensive histo- 


’ : ease. 
chemical research, but this also has 
been rather disappointing. Blystad MATERIALS AND METHODS 
and associates® established the presence 2 Frozen sections of formol-saline- 


of a polysaccharide aldehyde. Wagner‘ fixed material were cut at 15 » into 
formol-saline. These were subjectec 

From the Department of Pathology, The —— ° “y — subje ted 
General Hospital, Sudbury. to the Lepehne-Pickworth technique’ 





to 
~ 
o 





276 


THE JOURNAL 
as follows: After washing in distilled 
water for thirty minutes they were 
placed in the benzidine-nitroprusside 
mixture in small beakers which were 
then set in the wax oven at 58° C. for 
fifteen to thirty minutes, when an equal 
volume of ‘‘double-strength’’ peroxide 
2 mi. of 10 vol. in 70 ml. distilled 
water) was added and the jars replaced 
in the oven. At varying intervals 
from two to fifteen minutes individ- 
ual sections were removed, placed in 
distilled water, floated onto slides, de- 
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4. Frozen sections were placed in 1 
per cent alcoholic alpha-naphthol for 
five minutes and then for five minutes 
in 1 per cent aqueous dimethyl-para- 
phenylenediamine, then floated onto 
slides and mounted in glycerol, as the 
indophenol blue was rapidly removed 
by aleohol and xylene. Alternatively, 
it was found that excellent staining by 
this ‘‘ Nadi’’ technique was obtained by 
immersing the sections for 1 to 5 min- 
utes in a mixture of equal parts alpha- 
naphthol and dimethy|-paraphenlyene- 





(H&E ; 
hydrated with graded alcohols and 
xvlene, and mounted in clarite. 

2. Similar treatment was given to 
sections which had been in 5 per cent 
sodium eyanide solution for five and 
thirty minutes and eighteen and 
twenty-four hours. 

3. Sections were placed in distilled 
water in Kolmer-type tubes, which 
were then immersed in boiling water 
for six minutes. These sections were 
then stained by the Lepehne-Pickworth 
technique. 


Paraffin section of lung of A3/55 showing severe degree of hyaline membrane disease. 
“300: 


reduced %.) 


diamine solutions, to which mixture a 
few drops of 10 vol. hydrogen peroxide 
had been added. 

5. Procedure 4 was carried out on 
sections which had been exposed to 
sodium eyanide and boiling as outlined 
in Nos. 2 and 3. 


6. Sections of unfixed material from 
A3/55, which had been deep-frozen for 
fourteen days, were cut on the freezing 
microtome at 20 » into normal saline. 
They were then floated onto slides 
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Fig. 2.—Frozen section of lung of A3/55 cut and stained by Lepehne-Pickworth technique 
ifter seven days of formol-saline fixation, Note intense staining of hyaline membrane and 
of red blood cells. (<300; reduced %.) 


a PEEP 





Fig. 3.—Frozen section of A3/55 cut and stained as for Fig. 2. Note red blood cells in hyaline 
membrane. (X300; reduced %.) 
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Fig. 4 Frozen section of lung of A3/55 cut and stained after two months of formol-salin« 
fixation Note fuzziness and reduced staining intensity of hyaline membrane, while staining 
of red blood cells is unaffected (L-P stain; 300; reduced '%4.) 


3% @ 





Fig. 5 Frozen section of lung of A150/54 cut and stained after 5 months of formol-salin« 
fixation. Note reduced intensity of staining of hyaline membrane, which was as severe as ir 
Case A3/55 (L-P stain; X300; reduced \%.) 
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Fig. 6.—Frozen section of lung of A3/55. The hyaline membrane stains sharply and in- 
tensely. Fine granules of cytochrome system are present throughout the lung and are more 
abundant in the epithelium of the respiratory bronchiole. (Nadi stain; X300; reduced '%.) 








Fig. 7.—Frozen section of lung of A3/55 agitated for two minutes in petroleum ether prior 

staining. There is no loss of staining intensity. Note also the relative concentration of 
ytochrome system granules in the epithelium of the respiratory bronchioles and wisps of 
ecretion coming from these cells (Nadi stain; «300; reduced %.) 
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coated with 1:8 dilution of clear hu- 
man serum and allowed to dry at 
room temperature. After this they 
were subjected to the Lepehne-Pick- 
worth and ‘* Nadi’’ techniques by pour- 
ing small amounts of the mixtures on 
the slides at 58° C. and room tempera- 
tures, respectively. These staining 
procedures were also carried out after 
treatment with 5 per cent sodium eya- 
nide, per cent sodium azide, and 
steaming—each for six minutes. 


5 


In all, lungs from fifteen cases were 


investigated. These ineluded four 


sases of typical hyaline membrane dis- 
ease of premature infants (Nos. A149,- 


Frozen section of finer bronchiole of 
positive material in the epithelial cells, also the 
location of the cytochrome system in the carti 
(Nadi stain; 300; reduced %.) 


Fig. 8 


cells 
150 201/54. A3/55). The 


eleven controls ineluded three eases of 


(A130 A 


and and 
uncomplicated prematurity 
and B: twins weighing 12 ounces and 
l 13 A174/54 
weighing 214 pounds); a ease of acute 

in infant 
a stillborn infant delivered 


pound ounces; and 


bronchiolitis 2-month-old 
(A172/54) ; 
by cesarean 
dying of 90 cent 
(A170/54); a ease of acute bronecho- 


section from a mother 


per skin burns 
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pneumonia in a 69-year-old woman 
suffering from severe burns (A16 

54); a ease of subdural hematoma in a 
57-year-old man (A177/54); a ease of 
acute bulbospinal poliomyelitis in a 
414-vear-old girl (A182/54); a ease of 
fibroeystie disease of the pancreas in a 
6-week-old boy (A186/54); a case of 
intra-partum asphyxial stillbirth in a 
414 pound twin (A193/54: cord pro- 
lapsed); and a case of bronchopneu- 
monia and cerebral birth injury in a 


3-day-old, 7 pound male infant (A& 


oe). 


the concentration of the Nadi 
smooth muscle and the discret« 
The dark clumps are red bloo 


A3 Note 
staining of 
lage cells. 


oo. 


RESULTS 
The 


a 


Hyaline Membranes. hyaline 
membranes uniforn 
deep royal blue by the Lepehne-Pick 
worth (L-P) technique, which showe: 
the red blood cells as an intense blue 
black. This difference enabled one t 
see the occasional erythrocytes incor 
porated in the membrane. The lung 
stroma and alveolar walls showed : 
diffused background of fine royal blu: 


were stained 
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granules. In the columnar and cu- 
boidal cells of the respiratory bron- 
chioles and alveolar duets royal blue 
vranules were significantly more abun- 
dant than in the alveolar walls and 
general lung parenchyma. Indeed, in 
many respiratory bronchioles the in- 
tensity of these granules was such that 
the epithelium stained a deep uniform 


Fig. 9 Frozen section of A150/54. 
of reaction 
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after five months of formol-saline 
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almost negative in so far as the blue 
granules were concerned. In almost 
all cases these bronchioles appeared to 
be situated in atelectatie lung. In the 
ease of lungs which had been more 
than three months in Formalin, it was 
noted that the blue staining of the 
hyaline membranes was less intense 
than in more recently fixed tissue. Dr. 


At bottom left is hyaline membrane showing fading 


fixation. The dark band at the top is the 


epithelium of a respiratory bronchiole obscured by dense Lepehne-Pickworth-positive granules— 


so dense as to form a continuous mass, 


Further, in many respiratory 
and terminal bronchioles it was seen 
that the blue progres- 
sively more intense as one approached 
the luminal or free margins of the 
epithelial cells. In the majority of 
iclds this transition in depth of color 
wressed and merged imperceptibly 
h the rich color of the hyaline mem- 
nes which lay directly on the 
thelium. A few bronchioles were 


blue. 


color beeame 


(L-P stain; x300; reduced 4%.) 


William Donohue of The Hospital For 
Sick Children in 
tioned whether this was due to a less 


Toronto has ques- 


intense disease process in the older 


(long-fixed) cases. To answer this we 


have cut and stained further sections 
of A3/55 after two months of fixation. 
These have shown an undoubted dimi- 


nution in staining avidity of the mem- 


brane after two months of fixation. 








IRO 


-The results were 
entirely similar, but more clear-cut be- 
**Nadi’’ reae- 
tion there was no tendency to erystal- 
line deposit which was often trouble- 
some in the L-P method. This clarity 
of the ‘‘Nadi’’ enabled one 
to see a continuous film of ‘‘Nadi’’- 


** Nadi’’ Reaction. 


cause in the ease of the 


reaction 


positive secretion lying on many of the 
cells lining the respiratory bronchioles. 

In the both the L-P and 
‘*Nadi’’ reactions it was found that 
when the lung sections were placed in 


case of 


the combined reagents, to which hydro- 
gen peroxide had been added, the sec- 
relatively fresh material 
stained rapidly with vigorous evolution 


tions of 


However, in material 
had been in formal-saline for 
more than one month, though staining 


of gas bubbles. 
which 


took place, no evolution of gas was 
noted. 
Cyanide, Azide, 


Treatment of 


and = Boiling.— 
the sections (prior to 
of these methods 
reduced the intensity of staining to a 
degree exactly comparable to the re- 
duction which had 
been fixed for long periods in formol- 


staining) by each 


seen in tissues 


saline. This reduced staining intensity 
was seen in the hyaline membrane and 
respiratory bronchiolar epithelium, but 
did not affect the erythrocytes. 

Fresh (Frozen, Unfired) Tissues.— 
With both L-P and 
staining was entirely similar to that 
obtained with fixed 
Treatment with cyanide, azide, or boil- 
ing reduced the staining intensity. 

In all cases the epithe- 
lium of respiratory bronchioles showed 
L-P- and ‘‘Nadi’’-positive 
granules, but were much 
numerous than in the eases of hyaline 
membrane Further, it ap- 
peared that the intensity of staining 


‘*Nadi’’ reactions, 


freshly tissues. 


Controls. 


fine 


these less 


disease. 
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of the epithelium of respiratory bron- 
chioles and alveolar ducts was inverse- 
ly proportional to the age of the 
infant, and was most marked in pre- 
It was noted also that 
this specific staining of respiratory 
bronchioles was greatly reduced or even 
almost absent in unrespired or atelec- 
tatie areas of lung. The pulmonary 
edema present in the case of subdural 
hematoma showed numerous fine L-P- 
positive granules. In the lungs of 
the premature infants which had lived 
for some time, the L-P technique 
showed the richness of the respiratory 
bronchiolar epithelium in royal blue 
granules, but it also gave a beautiful 
demonstration of the vaseular imma- 
turity of these lungs. 


mature babies. 


DISCUSSION 

The much-favored hypothesis of 
amniotic fluid aspiration does not bear 
eritical analysis. For such a mecha- 
nism to be operative one would have to 
postulate aspiration of large amounts 
of fluid in view of its low solid con- 
tent. Again, if the membranes were 
so formed, we might expect to find 
some of this material in the larger 
bronchioles, but such has never been 
our experience. Even if all the spaces 
of the lungs were filled with amniotic 
fluid during birth, enough solids would 
not be present to leave such substan- 
tial membranes as we see in the natura! 
disease. Alternatively, if one is to 
postulate that amniotie fluid has bee: 
‘*respired’’ by the fetus and that this 
fluid has been concentrated in the 
alveoli by dialysis, then one has to ex 
plain why the disease does not develo) 
within one hour of birth. Again, a! 
of us must have seen many cases wit! 
out hyaline membranes in which ther 
are many more amniotic squames tha’ 
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one ever finds in lungs affected by 
hvaline membranes disease, in which, 
in faet, amniotic squames are rarely 
found. Aspiration of amniotic fluid 
has been advaneed as an explanation 
of the high ineidence of hyaline mem- 
brane disease in babies born by cesar- 
ean section. To explain this on the 
amniotie fluid basis requires hypothet- 
ical gymnastics beyond the grasp of 
logic, but it may be explicable on the 
hasis of work® showing increased in- 
cidence of hyaline membrane disease in 
animals given injections of hormones 
and high oxygen concentrations. The 
same may apply in the case of pre- 
mature babies born of diabetic mothers. 
Finally, the amniotie fluid aspiration 
hypothesis must surely retreat in the 
face of experiments in which hyaline- 
like membranes are produced without 
the addition of any foreign substance. 


Farber,’ and, later, Miller and co- 





workers® have succeeded in producing 
hyaline-like membranes in animals 
rabbits) by bilateral vagotomy. 
Pichotka,? Clamann and associates,’° 
Liebgott,* and Burns and Shields® 
have produced similar membranes in 
animals by exposure to high oxygen 
tensions; while Becker-Freyseng and 
Pichotka'* and Meesen™ have done the 
same with carbon dioxide. We have 
been unable to produce hyaline mem- 
branes in artificially respired lungs of 
suitable stillborn premature babies, in- 
to the trachea and bronchi of which 
both small and large amounts of am- 
niotie fluid and serum, separately and 
combined, have been injected. 

The histochemical evaluation of 
hyaline membranes has not been re- 
warding, though batteries of stains have 
een enthusiastically applied. Many 
have reported that the mucus stains 
ave been negative.*** 7° We have 
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used Southgate’s mucicarmine stain on 
several eases of hyaline membrane dis- 
ease and, while we would not regard 
the result as positive, we would not 
report it as an unqualified negative. 
Indeed, with this stain we have noted 
in many cases that the hyaline mem- 
brane took on the palest of pink colors, 
but, more significantly, we have noted 
that the cells lining the respiratory 
bronchioles and 
that only sparse mucus-secreting glands 


are mucus-negative 
are present in these areas, and these 
mucous glands are subepithelial in 
position. For these reasons we have 
come to base no real weight on the re- 
sult of mucus stains in this disease. 
Our finding that the staining of 
hyaline membrane by both L-P and 
‘*Nadi’’ techniques is identical with 
that of the granules in the epithelium 
of the respiratory bronchioles and 
alveolar ducts with which the mem- 
brane is in contact is strong evidence 
that it is a secretion of this epithelium. 
The reduction in intensity of staining 
by our techniques after prolonged 
formol-saline fixation, or after treat- 
ment with cyanide, azide, or by boiling, 
points to participation of an enzyme 
system in the staining reactions, the 
residual staining affinity being prob- 
ably due to a metallic complex. How- 
ever, Hawk, and associates’® quote the 
‘*Nadi’’ reaction as specifle for cyto- 
chrome oxidase. It now appears to us 
that this specificity may be due to the 
eatalytie effect of iron-porphyrin-pro- 
tein compounds such as the heme of all 
four members of the cytochrome sys- 
tem or of hemoglobin itself or of cata- 
lase, while copper-containing oxidases 
would likely have a similar effect. The 
fact that fresh and recently fixed tis- 
sues stain in the reagent-mixtures plus 
peroxide with evolution of gas, where- 
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as long-fixed tissue stains under these 
conditions without evolution of gas or 
with, at most, minimal gas formation, 
poses a problem in interpretation. In 
the fresh tissues this could be due to 
catalase, and by the simple procedure 
of adding a minute amount (0.1 Gm.) 
of ground lung to a peroxide solution, 
we have found that these lungs con- 
tain what might be termed explosive 
amounts of catalase. However, in re- 
ently fixed tissues the evolution of gas 
is probably attributable to metallie 
catalysts. 

Dr. D. Bowden of The Hospital For 
Sick Children, Toronto, has drawn to 
our attention the claim that indophenol 
blue (end produet in the ‘ 
tion) is a lipid stain. However, we 


Nadi’’ reae- 


have shown that the ‘*‘ Nadi’’ reaction 
fails to stain the lipid vacuoles in fatty 
livers, and we have found that hyaline 
membranes are stained by this tech- 
nique after prior two-minute agitation 
of the sections in xylene or petroleam 
ether, which procedure also has no 
effect on subsequent staining by the 
Lepehne-Pickworth technique «his 
finding would seem to us, in addition, 
to exclude a peroxidized-polymerized 
lipid as the eause of the ‘‘ Nadi’’ stain- 
ing of hyaline membrane—unless the 
lipid is closely bound to protein groups. 

The possibility that the positive L-P 
and ‘*Nadi’’ reactions may be due to 
red blood cell heme liberated by hemol- 
ysis has occurred to us. However, this 
seems to be highly unlikely for several 
reasons, chief of which are the facts 
that there is no evidence of. hemolysis 
or of hemolytic pigment in ordinary 
sections and that the uniformity of 
staining by both the L-P and ‘‘Nadi’’ 
reactions is such as is most unlikely to 
result from dispersal of products of 
hemolysis, while the selective concen- 


tration of the royal blue granules in 
the epithelial cells of the respiratory 
bronchioles is further evidence against 
the hemolysis possibility. Last, where 
hemolysis was intentionally produced 
by cutting sections of unfixed lung 
(A3/55) into distilled water, all the 
products of hemolysis were washed out 
and there was no alteration in the 
staining intensity of the membranes or 
of the general lung parenchyma. How- 
ever, it is still possible that the react- 
ing substance in the membrane may be 
an insoluble hemoglobin precipitate, 
though we do not consider this likely 
as we have ample color photomicro- 
graphie evidence to show active secre- 
tion of the membranes from the epithe- 
lial cells of the bronchioles and alveolar 
ducts. To our knowledge there is no 
evidence that hemoglobin is secreted 
by any cells—unless fetal hemoglobin 
is an exception ! 

While we are unable to identify the 
reacting substance in the membrane, 
we feel that it is clear from our work 
that the membranes represent a con- 
centration of excessive secretion of the 
epithelial cells of the respiratory bron 
chioles and alveelar ducts. The react- 
ing substance, we feel, will likely prove 
to be a metallic (copper or iron) com- 
ponent of a system which, one would 
like to think, plays an active part in 
the transfer of oxygen across the lung 
hemoglobin barrier. However, in the 
present state of our knowledge an) 
such ideas cannot be more than spec 
ulative. Our investigations hav< 
shown that the reacting substanee(s) is 
present throughout the lung paren 
echyma and in the smooth muscle oi 
the bronchioles and blood vessels, but 
they have shown also that it is selec- 
tively concentrated in, and almost cer- 
tainly seereted by, the epithelium of 
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the finer bronchioles. Our observation 
that unrespired lungs are relatively 
poor in this L-P- and ‘‘Nadi’’-react- 
ing substance may mean that oxygen 
is required for the activation and/or 
secretion of the substance(s). In this 
connection it might be recalled that 
oxygen is required for the activation 
of the eytoechrome system.'® Should 
this be proved it would answer the 
question, ‘‘Why does hyaline mem- 
brane disease not develop within ap- 
proximately one hour of birth.’’ The 
significance of this latent period and 
the importance of respiration were im- 
pressed upon us by the findings in a 
case of left-sided complete diaphrag- 
matie hernia in a premature infant 
which lived a few hours. Early hyaline 
membrane formation was seen in the 
unaffected right lung, but was com- 
pletely absent in the left lung which 
was rendered entirely atelectatic by 
the presence of stomach, spleen, and 
parts of small and large intestine in 
the thoracic cavity of that side. 

The production and secretion of the 
reacting substance as demonstrated by 
us, be it a metallic-porphyrin-protein 
complex or some hitherto unknown sys- 
tem, may be governed by laws of ‘‘mass 
action demand,’’ that is, presupposing 
that its function is to facilitate gaseous 
transfer in the lung. Were this so, 
then it would be reasonable to postulate 
that the amount of complex secreted 
would be in proportion to the amount 
of oxygen exhibited. This would ex- 
plain many things, including both the 
experimental production of hyaline 

embranes by exposing animals to high 
oxygen concentration and the delete- 

ous effects of high oxygen tensions in 

e production of both hyaline mem- 

‘ane disease and retrolental fibro- 

asia. In relation to this speculation 


it may be mentioned that Dr. D. H. 
Weintraub of Buffalo has noted virtual 
abolition of retrolental fibroplasia and 
a marked reduction in the incidence of 
of hyaline membrane disease in his 
hospital since the use of oxygen was 
severely curtailed. 

Our experiments have convinced us 
that the lungs of premature infants 
differ from their full-term counter- 
parts both in the excessive secretory 
evidence in the terminal bronchioles 
and in their incomplete vascularization 
of atrial walls. The vagotomy experi- 
ments of Farber may be closely parallel 
to conditions as they exist in the lungs 
of premature infants in that vagotomy 
likely acts by allowing excessive secre- 
tion, possibly of increased consistency, 
while inhibiting the cough reflex. It 
is interesting to speculate that in pre- 
mature infants there is an incompletely 
developed control of bronchiolar secre- 
tion and a poor cough reflex and, per- 
haps, also weak or even reversed ciliary 
action. In the lack of neural control 
of secretion we feel that there is an 
analogy also between hyaline mem- 
brane disease and the pulmonary 
edema of cerebral trauma. In the case 
of premature infants under 1,000 Gm., 
who rarely develop hyaline membrane 
disease, we believe that the gross im- 
maturity of alveolar walls and vascula- 
ture as shown by our technique are 
sufficient to preclude recognizable de- 
velopment of hyaline membranes be- 
fore death would oceur. 

It is conceded that low humidity in- 
creases the incidence and severity of 
hyaline membrane disease.’* This 
would seem to be very logical since it 
would lead to drying and plastering 
of the membrane against the cells 
which secrete it. It is likely that time 
will show that high humidity and low 
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oxygen concentration are two essen- 
tials in the prophylaxis of this disease, 
while the use of drugs which specifi- 
cally inhibit bronchiolar secretion may 
also be worthy of investigation. 


SUMMARY 


Pulmonary hyaline membranes of 


the natural disease of premature new- 
born babies were studied by the ap- 
plication of the Lepehne-Pickworth 
and ‘‘Nadi’’ techniques, using frozen 
sections of fresh and Formalin-fixed 
material. The membranes were stained 
an intense blue by these methods. The 
epithelium of respiratory bronchioles 
and alveolar ducts contained a selec- 
tive concentration of granules with 
similar staining reactions to those of 
the membranes. The reactions were 
partly inhibited by prior treatment with 
evanide, azide, or steaming, and by 
prolonged fixation in formol-saline, and 
are believed to be due to metallic com- 
plexes possibly forming part of an 
enzyme system. The _ investigations 
have led us to conclude that hyaline 
membranes represent a highly con- 
eentrated secretion from the epithelial 
cells of the terminal bronchioles and 
alveolar duets. 

We wish to express our thanks to Dr. 


W. L. Donohue, director of pathology, The 
Hospital For Sick Children, Toronto, to Dr. 


D. Bowden of his department for help‘w 
criticism and advice, and to Dr. J. Hamiltor 
professor of pathology, University of Toronto, 
for his encouragement. 
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ASSOCIATION OF ESCHERICHIA COLI 0127:B8 WITH AN OUTBREAK 
OF INFANTILE GASTROENTERITIS AND ITS CONCURRENT 
DISTRIBUTION IN THE PEDIATRIC POPULATION 


C. P. Bernet, M.D., C. D. GraBer, Masor, MSC, USA, ano C. W. AntHony, M.D. 
DENVER, COLO. 


HE role that certain serotypes of 

Escherichia coli play as inciters of 
infantile diarrhea is well known. Since 
Bray’s' demonstration in 1943 of Bac- 
terium coli neapolitanum (0111:B4) 
as one of the etiological agents of this 
disease, reports involving this organ- 
ism and other coli serotypes in epi- 
demics have come from all over the 
world.2* Recently still newer coli 
serotypes have been noted to be asso- 
ciated with infantile diarrhea.* * From 
an epidemic of infantile gastroenteritis 
in Cincinnati, Ohio, Cooper’ early in 
1954 isolated an organism that Dr. 
Wiliam Ewing at the National 
Escherichia Center typed as EF. coli 
0127:B8. The bacteriology of this 
serotype has been described in a paper 
by Ewing and associates.“ In the past 
year papers still in press have linked 
this particular strain to epidemics in 
Philadelphia, Pennsylvania, Gary, 
Indiana, and Kamloops, British 
‘olumbia.??""* 


Presented herewith is the report of 

infantile gastroenteritis outbreak 

at the Colorado State Children’s Home 

volving E. coli 0127:B8, together 

vith an assessment of the incidence of 

is organism in the Denver pediatric 
population. 





From the Colorado State Department of 
iblic Health, Fitzsimons Army Hospital, and 
ildren’s Hospital, Denver, Colo. 


287 


MATERIALS AND METHODS 


Cultures for both outbreak and sur- 
vey were obtained by rectal swab from 
the patients at the Children’s Home, 
nurseries, well-baby clinics, and diar- 
rhea wards of eight Denver hospitals. 
All swabs were plated immediately on 
blood and eosin-methylene blue agar 
for growth. Following incubation, at 
least three colonies from these media 
were then selected for biochemical 
study by streaking for purity to a blood 
agar plate. Those colonies which gave 
appropriate IMViC reactions and 
which failed to ferment the carbo- 
hydrate galactinol’® were submitted to 
antigenic analysis. For this purpose 
three lots of polyvalent serum contain- 
ing nine sera were used. Lot 1 con- 
tained types 0111:B4, 055:B5, and 
026 :B6. Lot 2 contained types 086 :B7, 
0119:B14, and 0125:B15. Lot 3 con- 
tained types 0126:B16, 0127:B8, and 
0128:B12. Positive agglutination in 
any lot was investigated further with 
the individual component sera. All 
sera* were made from the whole organ- 
ism and contained agglutinins for both 
O and B antigens. The methods for 
antigenic analysis were essentially 
those of Enteric Unit, Communicable 





*Sera used for this study were gra- 
ciously supplied by Dr. Wm. Ewing, Commu- 
nicable Disease Center (CDC), Chamblee, Ga., 
and by Dr. Joan Taylor, Salmonella Reference 
Laboratory, Colindale, London, England. 











288 THE JOURNAL OF PEDIATRICS 


Disease Center, and have been outlined 
in a pamphlet obtainable from that 
agency. All positive cultures were 
confirmed by the CDC Laboratory. 

The Children’s Home is maintained 
for the care of the dependent children 
of Colorado. The nursery where the 
outbreak occurred is a separate build- 
ing in which children under 2 years of 
age are cared for. Of the twenty-nine 
children in the nursery at the time of 
the epidemic, fourteen were between 
the ages of 3 and 24 months. These 
were all permanent residents of the 
nursery since they were poor adoption 
material, i.e., mixed blood, poor men- 
tality, or congenital defects. The re- 
maining fifteen were all under 3 
months of age. Normally, this group 
would have been transients, staying 
in the home only a short while before 
being placed in adoption homes. 

Although the infants were separated 
by age and grouped four or five to a 
glass-partitioned room, the employees 
circulated from room to room with 
little isolation procedure being used. 
The older children were often fed in 
the kitchen where the infants’ formulas 
were prepared. At the time of the 
epidemic, terminal sterilization was not 
being used and the possibility of spread 
of any organism through the nursery 
by means of food, milk, or person-to- 
person contact was great. 

Since the early patients with diar- 
rhea had been discharged from the 
nursery prior to the onset, some time 
elapsed before the home was aware of 
the epidemic. On Nov. 9, 1954, when 
the problem was recognized, the nurs- 
ery was closed to all new admissions, 
and because of the risk of an infant 
becoming ill in an adoption home, dis- 
charges were also stopped. Terminal 
sterilization was instituted and gen- 


eral technique was improved. Stool 
cultures were taken from all infants 
and personnel in the nursery. Nega- 
tive cultures were obtained from the 
nippies, sinks, scales, and sterilize: 

On November 16 it was found that 
the stool cultures of eleven of the 
twelve infants under 3 months of age 
were positive for E. coli 0127:B8, and 
at that time five of these infants were 
not ill. Beeause of the reports of 
Wheeler and Wainermann’™ dealing 
with FE. coli 0111:B4, all infants in 
the home were treated with neomycin 
in Kaopectate 50 to 75 mg. per kilo- 
gram for five days. Sensitivity studies 
later showed this organism to be sen- 
sitive to both neomyein and chlor- 
amphenicol. 


RESULTS 


Of the fourteen children from 3 to 
24 months of age, none developed diar 
rhea or had a positive stool culture. 
These infants did not receive any neo- 
mycin therapy. 

None of the eight attendants had 
gastrointestinal disturbances, although 
two did develop positive stool cultures 

Of the fifteen infants younger than 
3 months, twelve (80 per cent) becam: 
ill. Among the twelve sick infants 
there were four deaths (33 per cent 
Ten cases were culturally confirmed as 
E. coli 0127:B8. Since the other two 
died prior to the recognition of the 
epidemic, they were never cultured. 

Fig. 1 illustrates the relationship 0! 
illness, positive cultures, and neomycin 
therapy among the infants. 

Four infants became ill after dis 
charge from the nursery—one, three, 
and six days elapsing between theit 
time of discharge and their onset of 
illness. The infant who became ill six 
days after discharge had only been in 
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* three days. Because loss, irritability and lassitude. Some 


the exact date of regurgitated or vomited part of their 


fourth infant was not feeding, while in three eases the vomit- 


Two infants became 
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forty-eight hours of their ar- of such severity and projectile in na- 


ture that a pylorie stenosis was diag- 


Severity of the diarrhea varied from 


failure to gain or weight a few loose yellow stools to frequent 








(every hour) watery, green stools. 


Weight varied from a failure to gain 
to a 19 ounce loss in four days. Re- 
lapses occurred in five cases which, in 
contrast to the initial phase, were 
abrupt and more severe. 

Two infants died in the initial phase 
and two died in a relapse. The autopsy 
findings all were consistent with a sub- 
acute gastroenterocolitis, there being 
congestion and mucosal infiltrates of 
eosinophils, lymphocytes, and plasma 
eells in all sections. In addition, all 
had a complicating factor such as: (1) 
hypoplastie adrenals (combined weight 
1.8 grams), ascites, emaciation, dehy- 
dration, and agonal aspiration of gas- 
trie contents; (2) surgery complicated 
by a perforation of the duodenum and 
generalized subacute peritonitis; (3) 
massive thrombosis of the mesentery, 
portal, and splenie veins; and (4) 
exeess administration of intravenous 
fluids. 

Ten of the fifteen infants under 3 
months of age had already developed 
diarrhea prior to the time neomyein 
was given; therefore, it is hard to 
evaluate the effect neomyein had on 
the epidemic. 

Five infants were healthy before the 
drug was given. Four of these had 
After neomycin 
therapy, two were still positive and 
subsequently developed diarrhea; two 
became culturally negative and _ re- 
mained well; the fifth healthy infant 
remained well and culturally negative 
throughout the epidemice. 


positive cultures. 


Seven infants did not receive neo- 
mycin therapy; of these, two died dur- 
ing the initial episode, two more died 
during a relapse, and one developed a 
relapse which responded promptly to 
neomyein therapy. The remaining two 
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infants were given a course of heo- 
mycin during convalescence because of 
a positive culture. Their cultures were 
negative after the neomycin therapy. 

Of the five infants treated with neo- 
mycin, four responded with cessation 
of symptoms, although two developed 
relapses. Positive cultures were not 
obtained during their relapses; how- 
ever, none died. 

Since a survey of the pediatric pop- 
ulation of Denver for several other 
coli serotypes had already been re- 
ported by Graber and Dunlop™ with 
apparently negative results, it was felt 
a study of the city should be made for 
E. coli 0127:B8 to determine its con- 
current incidence at the time of the 
epidemic. Beeause of the age distri- 
bution of the eases in the Children’s 
Home, only infants under one year of 
age were cultured. 

Cultures of eighty-six babies in 
eight hospital nurseries were all nega- 
tive. Only prematures and term in- 
fants over five days of age were in- 
eluded. Forty-two cultures from 
healthy infants 1 to 6 months were also 
negative for E. coli 0127:B8. How- 
ever, from one infant 3 months of age 
an E. coli 0126:B16 was recovered. 

Three hundred twenty-seven babies 
with diarrhea not related to the Chil- 
dren’s Home outbreak were cultured. 
Of this group, two isolations of L. 
coli 0127:BS8 were made. 

One of these infants was treated 
with neomycin and made a prompt re- 
covery. The second infant died .f 
diarrhea and dehydration on |s 
eighth hospital day. 

In addition, among the childrn 
with diarrhea there were two iso 
tions of FE. coli 0111:B4. 
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DISCUSSION 


:mphasis on the role of specific sero- 
types of E£. coli as the causative agent 
of infantile gastroenteritis continues 
to be predicated on the epidemiologic 
evidence that eases and contacts yield 
organisms of the same serotype. At- 
tempts to demonstrate serum agglu- 
tinins and hemagglutinins'® have been 
successful in only some eases and this 
procedure has not been widely used 
because of the evanescent quality of 
the antibody. 

Difficulty in finding human volun- 
teers makes feeding experiments 
equally impractical. The presence in 
institutional outbreaks of asympto- 
matic infants harboring the same organ- 
ism as actual eases does not invalidate 
etiological significance. We feel, as 
does Dr. Joan Taylor,'® that a particu- 
lar strain of EF. coli may or may not 
have additional properties on which 
pathogenicity depends. Alternately, 
the resistance of infants may vary and, 
perhaps, as has been shown with the 
Salmonella,” it may merely be a mat- 
ter of numbers. 

The ease for the etiological role of 
E. coli 0127:B8 in the outbreak de- 
seribed here is as follows: 


In each ease of gastroenteritis which 
was cultured, FE. coli 0127:B8 was re- 
covered in almost pure culture. In 
two fatal cases, cultures were not se- 
cured, but since the course for these 
cases was similar, the presumption 
that E. coli 0127:B8 would have been 
recovered seems strong. In two of the 
three asymptomatie infants FE. coli 
0127:B8 was recovered, and following 
ncomyein administration these infants 
never beeame ill. The third infant 
had negative cultures before and after 
neomyein therapy. It is possible that 








neomycin may have been a factor in 
preventing this infant’s infection. In 
addition, the recovery of but two £. 
coli 0127 :B8 isolated from a survey of 
455 infants, 327 of whom had diarrhea, 
ruled against the possibility of FE. coli 
0127:B8 being widespread in the 
Denver pediatrie population. It is in- 
teresting that these two survey recov- 
eries were from acutely ill infants, one 
of whom died. 

This epidemic offered an unusual 
situation to observe the age specificity 
of this organism. Despite continued 
exposure, the children over 3 months 
of age never developed positive cul- 
tures or any signs of gastrointestinal 
disease. This was in contrast to the 
employees who had a more direct con- 
tact with the infected infants. Two of 
the eight attendants developed posi- 
tive cultures. 

Since we have been able to recover 
the organism from the nose and throat 
of infants with diarrhea as well as 
from the stools, the organism may well 
have spread by means of the fecal-re- 
spiratory route to the attendants dur- 
ing the process of changing diapers. 
Perhaps masks would have helped pre- 
vent the infection of attendants and 
possibly prevented the spread through 
the nursery. 

The effect of neomycin on the epi- 
demic is difficult to analyze. While 
the patients seemed to respond to 
treatment and fewer cases occurred 
after the drug was given, this may 
have been the natural course of the 
outbreak. It was the feeling of the 
clinicians, however, that the drug had 
a beneficial effect in aiding the pa- 
tients’ recovery and preventing re- 
lapses. Perhaps the two patients who 
developed diarrhea after their prophy- 











lactic course of neomycin should have 
been retreated until a negative culture 
had been obtained. 


SUMMARY 


1. An epidemic of gastroenteritis in 
an adoption home associated with 
Escherichia coli 0127:B8 has been de- 
scribed. It is postulated that this or- 
ganism was the etiological agent. 

2. Neomycin in Kaopectate may 
have been effective treatment and pro- 
phylaxis in this epidemic. 

3. Cultures of 128 well infants and 
327 sick infants from Denver during 
the time of the epidemie vielded only 
two positive cultures of £. coli 0127: 
38. Both of these infants had diar- 
rhea. 


Assistance in the preparation of this manu- 
script is gratefully acknowledged to Cpl. 
Robert Johnson and Mrs, Irene MeMahon. 


REFERENCES 


1. Bray, J.: Isolation of Antigenically 
Homogenous Strains of Bacterium coli 
neapolitanum From Summer Diarrhea of 
Infants, J. Path. & Bact. 57: 239, 1945. 

2. Roscha, R.: E. coli Staemme Be: In- 
fantiles Enteritis in Oesterreich, VI In- 
ternat. Cong. Microbiol., Rome, Rep. 
Proe. 2: 46, 1953. 

3. Sehmid, E. E.: Infantile Diarrhea and 
Gastroenteritis and Their Causes in Cey 
lon, VI Internat. Cong. Microbiol., Rome, 
Rep. Proe. 2: 1953. 

4. Buttiaux, R., Christiaens, L., Breton, A., 
and Lefebre, G.: Gastroenterites, In- 
fantiles A E. coli, Presse med. 47: 1000, 
1951. 

5. Stulberg, C. S., Zuelzer, W. W., and 
Nolke, A. C.: An Epidemic of the New 
born Caused by E. coli 0111:B4, Pedi 
atries 14: 133, 1954. 

6. Varela, G., Aguirre, A., and Carrillo, J.: 


292 THE JOURNAL 


. Smith, J.: 


—s— 
Ww bo 


bad ped 
oe 


3. Neter, E., 








PEDIATRICS 


Escherichia coli-gomez, Nueva Es) ecie 
Aislada de un Caso Mortal de Diarrea, 
Bol. Med. Hosp. Infant., Mexico 3: 3, 
1946. 


. Hiroki, H.: On E. coli Strains Isolated 


From Infantile Enteritis in Japan 
Internat. Cong. Microbiol., Rome, Rep. 
Proc. 2: 1953. 


. Taylor, J., and Charter, R. E.: Isolation 


of Serological Types of B. coli in Two 
Residental Nurseries and Their Relstion 
to Infantile Gastroenteritis, J. Path. & 
Bact. 64: 715, 1952. 

The Association of Serologi 
eal Types of B. coli With Infantile Gas 
troenteritis, J. Path. & Bact. 66: 503, 
1953. 


. Cooper, M. L., Walters, E. W., and Keller, 


H.: Detection of a New Serotype of 
Pathogenic E. coli, E. coli 0127:B8 in 
Infants Ill With Aeute Diarrhea, J. 
Bact. (in press). 

Ewing, W. H., Tanner, K. E., and Tatum, 
H. W.: A New Escherichia coli Type 
Associated With Cases of Infantile Diar 
rhea, Pub. Health Rep. 70: 107, 1955. 
Eisenberg, G. M.: (In preparation. 
Payne, F.: Epidemie Aid Report, 
C.D.C,, Oct. 20, 1954. 


. Sparks, F. P.: (In preparation.) 
. Graber, C. D., Ino, J., and Disdar, M.: 


Galaetinol—A New Definitive Enteric 
Carbohydrate, Am. J. Clin. Path. 24: 
747, 1954. 


3. Wheeler, W. E., and Wainermann, B.: 


The Treatment and Prevention of Epi 
demic Infantile Diarrhea Associated 
With EF. coli 0111 by the Use of Chlo 
ramphenicol and Neomyein, Am. J. Dis. 
Child. 86: 350, 1953. 


. Graber, ©. D., and Dunlop, S.: Incidence 


of Serologic Types of E. coli Associates 
With Infantile Diarrhea Among Pedi 
atric Patients in the Denver Area, J. Lab. 
& Clin. Med. 44: 416, 1954. 

3ertram, L. F., Zak, D. A., 
Murdock, M. R., and Arbesman, CC. E.: 
Studies on Haemagglutination and Hemol 
ysis by E. coli Antisera, J. Exper. Med. 
96: 1, 1952. 


. Taylor, Joan: Personal communication. 
. Soloway, M., McFarlane, N. H., Spauld 


ing, E. H., and Chemerda, C.: Micro 
biology of Spray-dried Whole Egg. II. 
Incidence and Types of Salmonella, Am. 
J. Pub. Health 37: 971, 1947. 











CONGENITAL TRACHEO-ESOPHAGEAL FISTULA WITHOUT 





SSOPHAGEAL ATRESIA 


AN Enposcopic Di1AGNostic TECHNIQUE 


Joun C. Herwec, M.D., Anp JosEpH H. Ogura, M.D. 
Sr. Louis, Mo. 


IIE presence of congenital tracheo- 

esophageal fistula without atresia 
of the esophagus can be strongly sus- 
pected on clinical grounds alone, but 
the proof of its existence is frequently 
very difficult. The usual radiologic 
and endosecopie techniques employing 
radiopaque oils have often been incon- 
In the past ten years, three 
infants with this anomaly have been 
seen at the St. Louis Children’s Hos- 
pital. The last two infants were diag- 
nosed by the relatively simple endo- 


elusive. 


scopic technique to be described and 
were corrected by surgical closure of 
the fistula. 
INCIDENCE 

The true incidence of any congeni- 
tal anomaly is difficult to determine. 
Tracheo-esophageal fistula associated 
with esophageal atresia is said to oc- 
cur onee in every 500 live births in the 
Boston area and less than one in every 
10,000 live births in Philadelphia.’ In 
these instances of tracheo-esophageal 
fistula, probably 97 to 99 per cent are 
atresia. 
The remaining 1 to 3 per cent of these 
infants with tracheo-esophageal fistula 
have a normal esophagus and are of 
he type deseribed in this paper (Fig. 
l Of approximately 4,000,000 ba- 
bies born each year in the United 
States, between 4 and 240 of them will 


associated with esophageal 


rom the Department of Pediatrics, and 
t Department of Otolaryngology, Washing- 
t University School of Medicine. 
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have tracheo-esophageal fistula with- 


out esophageal atresia. 


ANATOMY 


The embryologic explanation for 
this anomaly has been well described 
by Gengenbach and Dobos.? ‘‘ About 
the time when the embryo reaches a 
length of 4 mm., two lateral indenta- 
tions or grooves appear on either side 
of the entodermal sae, which gradually 
become deeper and, when they meet 
in the center, form the septum, divid- 
ing the entodermal sae into an an- 
terior tube which belongs to the re- 
spiratory system and the posterior 
tube which belongs to the alimentary 
The completion of the sep- 
tum takes place first in the caudal end 
of the pouch and it extends subse- 
quently upward in cranial direction.’’ 


system. 


The septum is completed when the 
embryo is about 11 mm. in length. 
Developmental arrest or failure in the 
completion of this septum will result 
in a tracheo-esophageal fistula. The 
fistula is most commonly near the 
carina, but it may be located several 
centimeters proximal to the tracheal 
bifureation, sometimes even occurring 
just below the voeal cords. The esoph- 
agus is patent and appears to develop 
normally in other respects. 


SYMPTOMS AND SIGNS 


The symptoms produced by this 
anomaly, as exhibited by our cases, are 
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fairly characteristic: (1) When the 
newborn infant is first fed sterile water 
or formula, symptoms of coughing, 
choking, and cyanosis will result. 
These same symptoms recur when he is 
again fed. These infants exhibit no 
difficulty with swallowing. They take 
the nipple eagerly, swallow well, and 
a second or two later exhibit respira- 
tory distress. Esophageal atresia is 
quickly ruled out by the passage of a 
catheter down the esophagus into the 
stomach. (2) On auscultation of the 
infant’s lungs before and immediately 


TRACHEA — 


ESOPHAGUS 





FISTULA _ 
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Fig. 1. 


after a feeding, the examiner will be 
struck by the discrepancy between the 
originally clear lung fields and the 
subsequent diffuse rales and rhonchi. 
(3) The infant’s symptoms entirely 
disappear or are vastly improved if 
he is fed by intermittent gavage or by 
an indwelling plastic nasogastric tube. 
Occasional bouts of aspiration may 
still occur in these gavage-fed infants 
if feedings are regurgitated from the 
stomach up into the esophagus and 
then through the fistula. This is more 
likely to oceur if the infant is in the 


prone position. (4) Characteristiea!ly 
these infants tolerate solid foods by 
mouth better than liquids, and as a 
rule they have less trouble with milk 
than they do with water. (5) Another 
typical feature of tracheo-esophageal 
fistula without associated esophageal 
atresia is the rapid appearance of 
marked gastric distention when the 
infant eries and strains. 


ENDOSCOPIC AND RADIOGRAPHIC 
DIAGNOSIS 


The demonstration of a_ tracheo- 
esophageal fistula by endoscopic and 
‘adiographie techniques is usually dif- 
ficult. Varying techniques have been 
advised by different authors, but they 
stress that repetition of diagnostic pro- 
cedures is usually necessary. The fol- 
lowing methods have been employed: 
(1) Esophagoseopy. This is of little 
value. A small fistulous opening is 
seldom visualized and may be ob- 
secured by the esophageal mucosal 
folds. (2) Tracheoscopy. Since the 
trachea is a more rigid structure than 
the esophagus, the lining mucosa is 
less likely to obscure the opening of 
the fistula. This method has been suc- 
cessful in a 614-year-old boy described 
by Imperatori* in 1939. He was able 
to pass a ureteral catheter through 
the fistula and suecessfully closed the 
fistula through a cervical tracheotomy 
incision. This was the first suecessful 
surgical cure of this condition. <Ab- 
bott* has suggested that the patient 
be given a swallow of methylene blue 
prior to tracheosecopy because the |is- 
tulous tract may be more easily vis- 
ualized if it is stained with dye. | 
Esophagogram. An_ esophagogra', 
employing Lipiodol, 35 per cent D 
drast or 30 per cent Urokon, has oc«:- 
sionally demonstrated a fistula. Bari 
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should never be used because of the 
danger of a resultant barium pneumo- 
nitis. In our experience, Lipiodol, even 
when warmed to body temperature, has 
been too viscous, and presumably sur- 
face tension is great enough to prevent 
the oil from entering the fistula. This 
has likewise been the experience of Car- 
dullo and Berens.’ It is of paramount 
importanee that the patient be in 
proper position when x-ray films are 
taken. In the anteroposterior posi- 
tion the trachea and esophagus over- 
lie one another, and the fistulous tract 
will not be thrown into relief. The 
right or left anterior oblique position 
(in relation to the table top) is to be 
preferred. The contrast medium is 
best administered through a catheter 
placed in the upper esophagus. The 
x-rays must be taken at the proper mo- 
ment after injection of the contrast 
medium as determined by fluoroscopic 
observations. Fistulas have been dem- 
onstrated by this technique by Fer- 
guson,' and by Leigh and associates.® 
Despite repeated attempts in our Cases 
2 and 3, we were unable to demon- 
strate the presence of a fistula by this 
technique. (4) Tracheogram. A ecath- 
eter is inserted into the trachea to a 
level just below the vocal cords, and 
with the patient in the right or left 
posterior oblique position (in relation 
to the table top) the contrast medium 
is instilled and films are taken as in- 
dicated by fluoroscopie observation. 
Ferguson’ demonstrated a fistula in 
two eases by the tracheogram tech- 
nique, 


METHOD OF ENDOSCOPIC AND RADIOLOGIC 
EXAMINATION 


The most important prerequisite to 
suecessful demonstration of the pres- 
¢:ce of a tracheo-esophageal fistula is 


the cooperation and combined efforts 
of a diagnostic team consisting of 
pediatrician, endoscopist, anesthesi- 
ologist, and radiologist. The following 
equipment is needed: 

1. A standard x-ray tilt table with 
fluoroscopie and spot-filming device. 

2. Endotracheal intubation setup 
with oxygen and suction machine. 

3. Mosher infant esophagoscope 
with suction tube. A small polyethy- 
lene tube that will pass through the 
endotracheal tube. 

4. 20 e.c. Luer-Lok syringe with the 
proper-sized needle to fit into the poly- 
ethylene tube. Aleoholic methylene 
blue, saline, and 30 per cent Urokon. 


PROCEDURE 

With the infant in a supine position, 
induction is started with open drop 
ether. The endotracheal tube is passed 
and the patient is carried into a deep 
plane of anesthesia with gas, oxygen, 
and ether. The endotracheal tube is 
withdrawn slightly under fluoroscopic 
guidance until its end is just distal 
to the true vocal cords (Fig. 2). Then 
the infant-sized esophagoscope is in- 
serted so that its tip is just beneath 
the ecricopharyngeus, roughly corre- 
sponding with the level of the endo- 
tracheal tube. A small polyethylene 
tube is passed through the endotra- 
cheal tube until its end has just cleared 
the end of the endotracheal tube. 
With the endoscopist closely watching 
through the esophagoscope, 1 or 2 ml. 
of a methylene blue-tinged normal 
saline solution (20 ml. of normal saline 
containing two or three drops of al- 
coholic methylene blue) is rapidly in- 
jected through the polyethylene tube. 
If a fistula is present, the endoscopist 
will see a sudden gush of blue fluid 
pour through the fistula into the 
esophagus distal to the esophagoscope. 
If, when it is first visualized, the dye 
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is far distal to the esophagoscope, the 
esophagoscope is advanced until the 
dye enters the esophagus through a 
small indistinctly visualized anterior 
opening immediately in front of the 
esophagoscope. 

A lateral x-ray of the chest taken at 
that time with the esophagoscope in 
place will give the exact level of the 
fistula, the bifureation of the trachea 
providing a point of reference. 

In attempting to outline the fistulous 
tract and get a permanent x-ray record 
of its presence, 1 or 2 ml. of 30 per 
cent Urokon tinged with methylene 


OF PEDIATRICS 


Louis Children’s Hospital on Sept. | 4, 
1944. She was a full-term baby, wei h- 
ing 6 pounds 12 ounces at birth. Labor 
and delivery were normal. There was 
apparently some atelectasis present in- 
itially, but this gradually cleared. 
Shortly after birth it was noted tha 
the infant coughed with each feeding, 
and a few days later coughing also 
occurred between feedings. At the 
time of hospital admission she weighed 
5 pounds 15 ounees. Physical examina- 
tion revealed a thin, undernourished 
infant who did not appear acutely ill. 
If one listened to the infant’s lungs 
between feeding periods they were 
clear except for slight diminution of 
breath sounds over the right lower 
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blue can be instilled into the poly- 
ethylene tube and films taken in either 
right or left posterior oblique position. 
The film exposure is made at the in- 
stant the endoscopist sees the material 
flood over into the esophagus. To date 
we have not been successful in obtain- 
ing films that are diagnostic of a 
tracheo-esophageal fistula despite the 
definite endoscopie proof of its pres- 
ence. 

Thus having secured proof as to the 
presence of a tracheo-esophageal fistula 
and an idea as to its approximate loca- 
tion, the thoracie surgeon ean then 
proceed with surgical closure of the 
fistula. 

CASE REPORTS 


Case 1.—V. F., a 1-month-old white 
female infant, was admitted to the St. 


lung field. During feedings there was 
a deep rasping cough, and the lungs 
at that time contained diffuse coarse 
rales. The abdomen became quite dis- 
tended at intervals. A barium swallow 
done under fluoroscopic observation 
showed no abnormality of the esopha- 
gus. Chest x-ray revealed patchy ate- 
leetasis of both lungs. On September 
20 the infant regurgitated, aspirated, 
and became quite cyanotic. The baby’s 
color improved promptly, and she was 
subsequently discharged on Sept. 24, 
1944. Diagnosis on discharge was 
questionable tracheo-esophageal fistula, 
congenital. 

The infant was readmitted to tl 
hospital two days later because « 
severe continuous cough. Physical e> 
amination revealed findings of rig! 
lower lobe pneumonia. The abdom« 
was distended, and there were nume! 
ous dilated superficial abdominal vein: 
Direct laryngoscopy revealed the m 
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membrane of the larynx was 
chronically injected and_ thickened. 
Otherwise the larynx and epiglottis 
were normal in appearance. The pa- 
tient’s elinieal course was one of con- 
tinued coughing spells during feeding. 
Whenever the baby eried, the abdomen 
rapidly beeame distended, and these 
intermittent periods of extreme ab- 
dominal distention caused greatly in- 
ereased respiratory distress. There 
were episodes of pneumonia which 
cleared somewhat on sulfadiazine and 
later on penicillin therapy. The pa- 
tient’s course was gradually downhill, 
and she died on Dee. 18, 1944, at the 
age of 4 months. 

Post-mortem examination revealed 
the presence of a_ tracheo-esophageal 
fistula, 3 mm. in diameter. This was 
situated 2 em. above the carina and 8 
em. above the eardia of the stomach. 
There was bronchopneumonia through- 
out all lobes of the lungs and econ- 
siderable purulent material in the 
tracheobronchial tree. 


Case 2.—D. S. K., a 6-week-old white 
female infant, was admitted to the St. 
Louis Children’s Hospital on May 8, 
1952. She was a full-term infant, 
weighing 6 pounds 11 ounees at birth. 
Cry and respiration were spontaneous. 
The day following delivery the infant 
was said to have developed atelectasis 
of one lung. She was treated with 
penicillin and oxytetracyeline and fed 
entirely parenterally for a one-week 
period. Following resumption of oral 
feedings the infant would cough, de- 
velop a ‘‘rattle in her throat,’’ and be- 
eome slightly eyanotie whenever she 
took a few swallows of formula. She 
was given a barium swallow, and be- 
cause she aspirated some of the 
barium she was referred to this hospi- 
tal. 

Physical examination showed an aec- 
tive 7 pound 5 ounce infant. There 
was no cyanosis. There were rhonehi 

roughout both lunes. The heart was 

rmal as was the rest of the examina- 
on. The following day a Lipiodol 
allow was performed which showed 
ght narrowing of the esophagus 


cous 


mewhat above the level of the bifur- 
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eation of the trachea. There was 
prompt appearance of contrast ma- 
terial in the trachea without evidence 
of it in the pyriform sinus which sug- 
gested that the Lipiodol entered the 
trachea by a fistula rather than having 
been aspirated. The fistulous tract was 
at no time demonstrated. On May 12, 
1952, a tracheogram was attempted, 
but each time the catheter touched the 
vocal cords there was respiratory dis- 
tress with the cords in spasm. The 
procedure was, therefore, discontinued. 
The infant was fed by nasogastric tube 
and had no coughing spells or respira- 
tory distress. Further diagnostic pro- 
cedures were delayed because the in- 
fant developed mild diarrhea. On 
June 5, 1952, with the patient in the 
supine position, under endotracheal 
anesthesia, a small polyethylene cathe- 
ter was inserted into the endotracheal 
tube and Lipiodol instilled. and x-rays 
taken. No definite fistula was seen. 
An esophagoscope was inserted into 
the esophagus, and a small dimple was 
seen on the anterior esophageal wall at 
about the level of 1144 em. above the 
-arina. Then methylene blue in saline 
solution was instilled into the small 
polyethylene tube inserted into the 
endotracheal tube. The operator 
closely observed the esophagus at the 
moment of injection, and dye was seen 
to flood over into the esophagus proxi- 
mal to the level of the bifureation of 
the trachea. On June 9, 1952, a right 
thoracotomy was performed, and a 
tracheo-esophageal fistula was found at 


the level of the apex of the chest. This 
was divided and both ends closed. The 
postoperative course was smooth. She 


took feedings by mouth on the second 
postoperative day without difficulty. 
She was discharged in good condition 
on the fifteenth postoperative day. She 
is now in good health at the age of 3 
years. 


Case 3.—R. A. J., a 23-day-old white 
female infant, was admitted to the St. 
Louis Children’s Hospital on Nov. 9, 
1953. The infant was full term, weigh- 
ing 8 pounds 14 ounee at birth. She 
was noted to choke and cough on 
feedings since birth. Several formula 
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changes were tried without improve- 
ment. Physical examination revealed 
a somewhat poorly nourished infant, 
weighing 7 pounds 5 ounces. The lung 
fields were relatively clear. The ab- 
domen was considerably distended. 
When she was offered a feeding of 
sterile water, she would eagerly suck 
once or twice, stop, gag, choke and 
cough, taking thirty or forty seconds 
to recover. This sequence of events 
would be repeated when she was again 
offered water. A gavage tube could 
be easily passed into the stomach, thus 
ruling out esophageal atresia. A cathe- 
ter could be easily passed through each 
nostril, thus eliminating the possibility 
of choanal atresia. It was felt that this 
patient had a tracheo-esophageal fis- 
tula, and x-rays were taken in an 
attempt to demonstrate it. A tube was 
inserted into the upper esophagus and 
30 per, cent Urokon instilled. The 
esophagus was well-filled revealing no 
constriction or stenosis. During the 
procedure the patient questionably 
aspirated, and the films showed good 
bronchograms. X-rays taken in the 
lateral position did not reveal a fistu- 
lous tract. Later the infant was given 
Urokon to drink per bottle. Both an 
esophagogram and a_ bronchogram 
were obtained, but the x-rays again 
failed to demonstrate the fistula, and 
one could not definitely rule out the 
possibility that the Urokon was regur- 
gitated and aspirated into the tracheo- 
bronchial tree via the larynx. On 
November 12 the patient was anesthe- 
tized with endotracheal cyclopropane, 
ether, and oxygen. With the patient 
in a supine position a small Mosher 
esophagoscope was inserted into the 
upper end of the esophagus. The 
endotracheal tube was withdrawn 
slowly until its end was just below the 
eords. Than a small polyethylene tube 
was inserted into the endotracheal 
tube, and 30 per cent Urokon tinged 
with methylene blue was instilled into 
the polyethylene tube while the opera- 
tor carefully observed the esophagus 
through the esophagoscope. Immedi- 
ately after the Urokon-methylene blue 
mixture was instilled into the trachea, 


there was a sudden gush of this }.a- 
terial into the esophagus anterior y, 
distal to the esophagoscope at a level 
about one-half the distance from ‘he 
larynx to the bifureation of ‘he 
trachea. Three additional small injee- 
tions were made with the same result. 
Spot films were taken during the proce- 
dure, but they failed to demonstrate 
the fistula. 

The infant was fed by polyethylene 
nasogastric tube without incident while 
awaiting chest surgery. On November 
18, under endotracheal anesthesia, the 
superior mediastinum was explored, 
and high above the cupola of the chest 
a small tracheo-esophageal fistula was 
found. The tracheal end of the fistula 
was closed with one layer of silk. The 
esophageal end was closed in two 
layers, and a mass of mediastinal fat 
was inserted between the two suture 
lines. The postoperative course was 
uneventful, and the infant was dis- 
charged on the twenty-first postopera- 
tive day. 

DISCUSSION 


These three eases exhibit the diagnos- 
tie pitfalls that beset one in attempt- 
ing to make a definite diagnosis of 
tracheo-esophageal fistula without 
atresia of the esophagus. Although the 
diagnosis was strongly suspected elin- 
ically in Case 1, radiologie and endo- 
scopic techniques were not sufficiently 
advanced to establish the diagnosis. It 
is doubtful if surgical skill ten years 
ago was such that suecessful closure of 
the fistula would have been possible. 
In Cases 2 and 3, several endoscopic 
and radiologic procedures were em- 
ployed without successfully demon- 
strating the fistula. When Lipiodol 
was used as the contrast medium in 
performing the esophagogram, the oil 
seemed to be too viscous to pass throug! 
the small fistulous opening. When 
Urokon was substituted in the esoph 
gogram in Cases 2 and 3, the mediu: 
was seen in both the esophagus an |! 
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the tracheobronchial tree, but no de- 
inite fistula was seen on any of the 
films. The possiblity of regurgitation 
and subsequent aspiration into the 
trachea via the supraglottie route could 
not be ruled out in that procedure. 

The method used successfully in the 
latter two cases and described above 
has several advantages: 

1. Endotracheal anesthesia gives the 
endoscopist a relaxed patient and one 
in whom the respirations can be con- 
trolled at all times. The danger of 
aspiration is greatly minimized. 

2. The snug-fitting endotracheal tube 
and esophagoscope comprise an essen- 
tially closed system. The possibility of 
regurgitation of material from the 
trachea into the esophagus by the sup- 
raglottie route is minimized. If the 
media is placed in the trachea and then 
appears in the esophagus, it must by 
necessity have passed through a fistula. 

3. The methylene blue saline solu- 
tion can be readily seen and has such 
a low viseosity that it flows through the 
smallest fistula. The supine position 
of the patient permits gravity to aid 
the flow of solution from trachea to 
esophagus. 

+. With repeat injections of dye, the 
endoscopist can move the esophago- 
scope to the exact level of the fistula. 
Lateral x-ray of the chest taken at that 
time will localize the level of the fistula. 
It is of considerable importance to the 


thoracic surgeon to know if the fistula 
is at the carina or some distance proxi- 
mal to that point. 


SUMMARY 


Three infants with tracheo-esophag- 
eal fistula without atresia of the 
esophagus have been presented. The 
incidence, anatomy, symptomatology, 
and pitfalls in establishing this diagno- 
sis have been discussed. An essentially 
closed system utilizing an endotracheal 
tube and esophagoscope with intra- 
tracheal instillation of dye and radio- 
paque media has been successfully used 
in two infants to establish the presence 
of a fistula and to localize it sufficiently 
to proceed with surgical closure. 
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CONGENITAL SPINAL DERMAL SINUSES 
Luis V. Amapor, M.D., JouN HANKINSON,* AND JOHN A. BIGLER, M.D 
CnicaGco, Ibu. 


ae dermal sinuses do 
not oceur commonly in pediatric 
practice but when they do oecur they 
all too frequently are not recognized 
in spite of the chronicity or reeur- 
rence of symptoms which they may 
produce; henee their recognition ean- 
not be overemphasized. These lesions 
may be discovered in the course of a 
routine examination of the infant or 
child; or may be deliberately sought 
in a case of meningitis or one present- 
ing neurological disorders of the legs 
or control of the sphincters. It is the 
purpose of this communication to de- 
scribe the spinal congenital dermal 
their clinical characteristics 
and treatment, and to present nine il- 


sinuses, 


lustrative case reports. 
The term 
group of dysembryonie malformations 


*‘dermal sinus” covers a 
comprising a tract from the skin over- 
lying the spine extending inward to 
varying depths. The sinus is a der- 
mal tube lined by stratified squamous 
epithelium opening onto the skin. In 
the walis of the tract or in associated 
eysts all the layers of the skin may 
be present, as may also be sweat and 
hair follicles and 


sebaceous glands, 


their products. Present terminology 
somewhat confuses anatomy and pa- 
thology, but it is permissable to refer 
to the whole group as dermal sinuses. 
When the tract is superficial to the 
sacral fascia and contains hairs, it is 
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conventionally termed pilonidal sinus; 
if oceurring at a deeper level, either 
attached to (Case J. V.), or 
munieating with, the dura (Cases 4. 
DeV. and R. B.), it 
sinus; and at any depth, either sub- 
cutaneous (Case J. V.) or in the spinal 
cord itself (Case C. C.), epidermoid 
may 


com- 


is a dermal 


or dermoid cysts be present. 
Epidermoids contain only the epider- 
mal layers of the skin; dermoids may 
consist of all layers including the ae- 
cessory cutaneous organs, 
Pilonidal sinuses, although 
ably present from birth, rarely mani- 
fest themselves before adult life and 
may, in faet, be the result of repeated 
trauma in individuals who are in some 
way predisposed to the condition. A 


prob- 


communication with the spinal canal 
is most unusual and, therefore, al- 
though painful and annoying to its 
possessor, a pilonidal sinus is unlikely 
to be accompanied by the dangers to 
neurological function and even to life 
which make the other types of dermal 
sinus so important. They will not be 
further discussed here. 


The embryologieal defect, accord- 
ing to Critehley and Ferguson’ and 
Walker and Buey,® occurs in early 


fetal life at the period of different ia- 
tion of ectoblast into eutaneous av 
neural ectoderm. As the neural grovc\ 
closes, forming the medullary tue, 


cutaneous ectodermal cells may a * 
be invaginated, subsequently devel: p- 
ing into intraspinal dermoid or e ji- 
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dermoid growths. When there is a 
related defect of mesodermal organi- 
zation in the same region, the tract is 
associated with a bony abnormality, 
a spina bifida, and may connect the 
skin directly to the contents of the 
spinal canal. Or the anomaly may be 
still more superficial, consisting of a 
failure of completion of fusion of 
cutaneous ectoderm after this has sep- 
arated satisfactorily from the neural 
ectoderm. Fusion at this level com- 
menees at the middle of the embryo, 
the caudal and eranial ends complet- 
ing the process. This seems a reason- 
able explanation for the prevalence of 
these lesions, first in the lumbosacral 
region and next in the suboccipital 
region, and of their rarity in between. 

Clinieally, they are encountered 
either as a result of routine examina- 
tion of an otherwise normal child, be- 
eause of local infection or of meningi- 
tis, or in the investigation of spinal 
neurological disorder. The sinus usu- 
ally opens on the surface in or near 
the midline in the lumbosaeral region, 
but it may be found at any point 
along the spinal axis. The point is 
small and may be apparent only with 
the aid of a magnifying lens. The ad- 
jacent skin may be normal in appear- 
ance and on palpation, but frequently 
a flat, cutaneous hemangioma sur- 
rounds the opening and there may be 
a localized hypertrichosis. Even in 
the absence of previous infection, sub- 
cutaneous thickening or a_ small 
lipoma may be present, and on mov- 
ing the skin the appearance of a 
dimple suggests tethering to deeper 
structures. On occasions there may 
be intermittent discharge from the 
Si us with no evidence of frank infee- 
tin. Radiographic examination may 
di nonstrate the presence of an as- 


sociated spina bifida or other spinal 
abnormality. Local infection of the 
sinus tract and adjacent tissues by 
Bacterium coli or staphylococcus with 
abscess formation is common. The 
history may indicate the occurrence 
of many such abscesses which spon- 
taneously discharged, with long in- 
tervals during which the lesion was 
forgotten. However, as a_ primary 
episode, or after bouts of local infee- 
tion, an attack of meningitis may de- 
velop, probably with some pyogenic 
organism. Or there may have been 
one or more previous attacks of men- 
ingitis before the source of the infec- 
tions is traced to a possibly incon- 
spicuous lesion on the back. 

The nature of the infecting organ- 
isms, the possibility of their resistance 
to antibiotic therapy, and the persist- 
ence of an infected focus in com- 
munication with the spinal canal em- 
phasize the importance of recogniz- 
ing these abnormalities as potentially 
lethal. Therefore, when the clinical 
appearances make the diagnosis of 
dermal sinus reasonably certain, sur- 
gical excision of the sinus tract should 
be undertaken as a prophylactic meas- 
ure. Under these circumstances mye- 
lography is an unnecessary investiga- 
tion and the injection of dye into the 
tract is probably inadvisable. Local 
infection or meningitis in the absence 
of progressing neurological abnormal- 
ity should first be treated with suit- 
able antibiotic or chemotherapeutic 
agents before the tract is formally 
excised, although incision of a super- 
ficial abscess may be indicated. 

Neurological signs and symptoms in 
this condition are due to increasing 
volume, and/or infection, of the intra- 
spinal portion of the sinus. The symp- 
toms may be intermittent or of grad- 
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ual onset over a long period and are 
then probably due to the accumula- 
tion of secretory products of an intra- 
spinal eyst—remissions following dis- 
charge of part of this material. Or 
the onset may be swift and accom- 
panied by constitutional or meningeal 
signs, suggesting the development of 
extradural, subdural, or intraspinal 
abseess or the thrombosis of spinal 
blood vessels. A distant complication 
of a firmly adherent, infected, intra- 
spinal dermal ecyst—distant both in 
time and space—could be the develop- 
ment of the Arnold-Chiari malforma- 
tion. Likewise the fixation of the dis- 
tal end of the spinal cord, by a tract 
or by adhesions, may head to neuro- 
logieal disturbance in that region. 
Whether of gradual or of sudden on- 
set, the patient may present the pic- 
ture of spinal cord compression, nerve 
root irritation, or the cauda equina 
syndrome, depending on the level of 
the lesion. Pain in the back or legs 
is usual with abscess formation, or 
with meningitis due to rupture of the 
irritating contents of a dermoid cyst. 
Motor weakness to the extent of para- 
plegia, with appropriate _ reflex 
changes, is seen, and in the chronie 
cases equinus deformities of the feet 
oceur. Sphineter disturbances of vari- 
ous degrees are often present and in 
the long-standing cases may take the 
form of an obstinate constipation. 
With significant spinal cord involve- 
ment it is usually possible, even in 
children, to demonstrate a level of 
sensory impairment. The observation 
of associated autonomie changes, re- 
sulting in decreased sweating, can be 
employed in infants to provide con- 
firmatory evidence of the level of 
spinal cord damage. This level may 
be determined by passing the dry 


hand lightly over the skin, when «ne 
can often feel the level of preserce 
or absence of sweating. Additional 
information may be obtained by the 
starch and iodine test for perspira- 
tion. The development of progressive 
loss of neurological function is an 
indieation for immediate surgical ex- 
ploration under adequate antibiotic 
therapy to decompress neurological 
structures and to remove infected tis- 
sue and material as found practicable. 
Myelography is not employed when 
the nature of the lesion is suggested 
by the abnormality of the skin and 
superficial tissues. In the more 
chronie cases, such as a spinal or 
paraspinal dermoid cyst without eu- 
taneous abnormalities, myelography 
would be indicated as in the diagnosis 
of any suspected spinal tumor. 
Operation is by laminectomy, an 
elliptical skin incision enclosing the 
sinus opening and any abnormal skin 
surrounding it. The tract is dissected 
through the fascia to the dura which 
should be opened for a short distance 
around the attachment of the tract 
to enable any intradural extension to 
be dealt with. Usually the tract ends 
blindly just deep to the dura at a 
point higher than the position of the 
dimple. Intradural cysts are com- 
pletely removed without opening if 
this is possible and does not endanger 
nervous elements. Intraspinal and 
adherent intradural cysts are emptied 
of their contents and as much eaps'le 
as possible removed. Attempts to ‘e- 
move the hard, fibrous capsule of :n 
infected intraspinal cyst are fruit]: ss 
and lead to additional and avoida' ‘e 
loss of function. A watertight closv ve 
of the dura is made and the musc °s 
and skin are closely approximai d 
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without drainage. Drainage of an ex- 
tradural abscess after operation may 


be necessary. 


CASE REPORTS 


CAsE 1.—V. B., was first seen in No- 
vember, 1948, at the age of 2 years. 
The complaint at that time was of dif- 
ficulty with bowel movements and uri- 
nation sinee birth; also difficulty with 
walking on first rising in the morning. 
There had apparently never been com- 
plete bladder control, although she did 
not wet the bed at night. One week 
before admission a pigmented area 
over the lower lumbar region of the 
back became swollen and tender. 

The child had been born by cesa- 
rean section because of maternal bleed- 
ing and was placed in oxygen after 
delivery, but was apparently normal 
and subsequently developed normally. 
The birth weight was 5 pounds 5 
ounces. She sat at 8 months, walked 
at 14 months, and in other respects 
progressed satisfactorily, apart from 
the sphineter difficulty and the diffi- 
culty with walking first thing in the 
morning. On examination, there was 
no fever and the child appeared well 
and adequately nourished. There was 
a small, slightly inflamed nevus in the 
midline of the back overlying the 
spine of the fourth lumbar vertebra. 
The nevus measured 1.5 by 2 em. and 
the center was depressed, from which 
area several silky hairs protruded. At 
a lower level there was a small dimple 
over the first sacral spine. Rectal 
examination revealed fairly good 
sphineter tone but there were con- 
siderable feces in the rectum. Intra- 
venous pyelogram was normal and 
residual urine was less than 5 e.e. 
(ther blood and urine examinations 
were normal. X-ray of the spine 
failed to reveal a spina bifida and the 
hony strueture was normally devel- 
oned. A dermal sinus was excised 
i November, 1948. The patient’s 
p-ogress was followed until May, 


1 


1150. When last seen she had com- 
} ete bladder and bowel control. The 
(ep reflexes were increased on the 


left and the adductors of the thigh 
were thought to be tighter than nor- 
mal. The plantar responses were 
flexor. The child was healthy and 
was developing normally. 


CasE 2.—J. B. was admitted to the 
hospital in August, 1948, with a com- 
plaint of fever for seven days and a 
stiff neck for two days. He had pre- 
viously been admitted to another hos- 
pital on two occasions within the pre- 
ceding month with a diagnosis of 
meningitis. His birth history and 
early development were normal and 
he had been quite well until two 
months before admission to the hos- 
pital. 

However, a “dimple,” at the base 
of the spine, had been observed since 
birth, but this had not discharged 
until May, 1948, when a small quan- 
tity of yellow pus was noted. This 
discharge continued intermittently 
for the next two months. On the first 
occasion when the sinus discharged 
pus, the child vomited on the same 
day and had a temperature of 102° 
F. Four days later he was admitted 
to the hospital and lumbar puncture 
revealed a cloudy fluid under in- 
creased pressure containing 1,500 
cells, predominantly polymorphonu- 
clear cells, but no organism was 
grown on culture. He was treated 
with penicillin, streptomycin, and sul- 
fadiazine and made steady progress. 
On discharge, two weeks later, he 
appeared to be quite normal. Imme- 
diately before discharge, further cer- 
ebral spinal fluid examination showed 
a cell count of 62 white cells, predomi- 
nately polymorphonuclears, and cul- 
ture was again negative. 

He had, however, been at home 
only two days when the meningitis 
recurred. His condition on readmis- 
sion was essentially as before. The 
cerebral spinal fluid now showed a 
cell count of 1,300 and he was again 
treated with penicillin, streptomycin, 
and sulfadiazine. On this occasion 
there was not the previous rapid im- 
provement, and at the end of six days 
of treatment the temperature still re- 
mained elevated. Lumbar puncture 


showed 900 white cells, almost equally 
divided into lymphocytes and_poly- 
morphonuclear cells. He was trans- 
ferred to the Children’s Memorial 
Hospital with a diagnosis of suspected 
intraeranial abscess. 


Lumbar puncture on admission 
yielded a slightly cloudy fluid under 
normal pressure containing 638 white 
cells, predominantly polymorphonu- 
clear. No organisms were seen on 
smear but anaerobie culture produced 
growth of gram-negative pleomorphic 
bacilli showing bipolar staining. While 
he was in the hospital, the sinus and 
the lumbar region continued to dis- 
charge a fine serous fluid, but no ab- 
normal neurological signs developed. 
The meningitis persisted, with abnor- 
mal cerebral spinal fluid constituents 
being recorded on three occasions. He 
slowly improved and was returned to 
the original hospital for continuation 
of the treatment for the meningitis 
and surgical treatment was arranged 
there. Two weeks after discharge 
from this hospital, operation was per- 
formed at the Butterworth Hospital, 
Grand Rapids, by Dr. List who found 
and removed a dermal sinus between 
the fifth lumbar and the first sacral 
vertebrae. The sinus extended extra- 
durally and ended as an intra-arach- 
noid dermoid of tubular character at 
the level of the third lumbar vertebra. 
There was no epidural or subdural ab- 
seess but some arachnoiditis of the 
eaudal roots. The patient made an 
excellent recovery and has since de- 
veloped normally. 


Case 3.—R. B. was admitted for 
treatment of a discharging sinus which 
was situated over the fifth lumbar ver- 
tebra in the midline of the back. The 
child was 11 months old and had de- 
veloped normally. The birth weight 
was 6 pounds 12 ounces, and on admis- 
sion the weight was 17. pounds 7 
ounces. He sat at 6 months but could 
not yet stand alone. The sinus had 


been present since birth and _ had 
drained yellow purulent material in- 
termittently about twice a month sinee 
birth, the drainage lasting on each 
oceasion about one day. On the back 
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there was an area 1 inch in diame‘ cr, 
just to the left of the midline, cons st- 
ing of a hemangioma surrounded }y 
coarse hair. In the center of this area, 
there was a depressed region, but no 
actual opening or exudate could be 
seen. The neurological examination 
was negative. Operation was under- 
taken soon after admission and the ab- 
normal skin was exeised. The sinus 
was dissected down to the lamina and 
after removal of a small amount of 
bone, was followed to the dura. It 
was excised at the dural level and a 
small quantity of spinal fluid flowed 
from the opening in the dura which 
was then closed with a stiteh. The 
wound was closed in layers and healed 
satisfactorily. Pathological examina- 
tion showed the sinus to be lined with 
essentially normal, stratified, squa- 
mous epithelium, but the dimple of the 
skin surface did not admit a probe. 
Beneath the epithelium there was 
dense connective tissue, and at one 
point within this tissue there was an 
irregular space lined with loose vascu- 
lar tissue, with no definite lining. The 
specimen was diagnosed as a neuro- 
dermal sinus. The child was dis- 
charged from the hospital a week after 
the operation, apparently well, and 
there have been no further visits to 
the hospital. 


Case 4.—M. M. was admitted to the 
hospital at the age of 214 months with 
a history of normal birth and develop- 
ment until three weeks previously, 
when there was a sudden onset of uri- 
nary dribbling and flaeecidity of the 
legs. Soon afterward severe constipa- 
tion was noted for the first time. (n 
examination at the time of her admis- 
sion, the legs were flaccid and lin 
although the child could flex the lezs 
at the thighs and adduct them slight 
There was a constant dribbling «1 
urine. Knee and ankle jerks wee 
absent, and on digital testing °f 
sweating, the skin seemed to be co:- 
pletely dry below the level of the D 2 
dermatome. The signs suggested 2 
transverse lesion at the level of D 2 
or Ll. This was thought probably » 
be a spinal cord neoplasm. 
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On further examination, however, 
a small hemangioma, measuring 1 by 
0.5 by 0.3 em., was seen at the level 
of the fifth lumbar spine posteriorly. 
Pressure on this area produced a 
drop of yellow fluid from a tiny sinus 
opening at the center of the nevus. 
Three days after admission there had 
been some improvement in the child’s 
neurological condition. The sensory 
level was at L5 with only a-saddle 
region of hypalgesia. There was some 
voluntary movement of both legs, al- 
though this was not normal. The ree- 
tal mucosa was slightly prolapsed. 
There had been a slight discharge 
from the dermal sinus during the pre- 
vious twenty-four hours. As the sen- 
sory level was lower than it had been 
on admission and the child’s general 
condition appeared to be improving, 
treatment was continued with sulfa- 
thiazole, and although the temperature 
ranged from 101° to 103° F. for four 
days, it was then normal for two days, 
when the child was transferred to an- 
other hospital for surgical treatment. 

At operation the hemangiomatous 
area of skin was excised by an ellipti- 
eal incision and a white stalk of tissue 
was traced to the vertebral canal 
where it appeared to be continuous 
with the spinal cord. A probe passed 
from the external stoma was felt to 
fall into the substance of this strand 
of white tissue, which was followed 
along the vertebral canal for 4 em. It 
was impossible to distinguish the cauda 
equina, but nerve roots were seen to 
pass from the mass on each side. The 
obviously cutaneous part of the mass 
was exeised and the remainder re- 
turned to the canal. 





Pathological Report.—The tube was 
lined by normal stratified epithelium; 
sebaceous glands and hair follicles 
were present. There was no inflam- 
matory reaction. Diagnosis. Congeni- 
ts! dermal sinus. There was a smooth 
postoperative convalescence, and on 
( scharge from hospital the child’s 
‘s had recovered practically normal 
} wer and there were no abnormal 
1 urological signs. Four months later 
hospital was informed that the 


child, who was now living in a distant 
city, had had an attack of meningitis. 
This was successfully treated with sul- 
fathiazole and the child’s condition 
was again fairly good, although he was 
much troubled by constipation. “ Blad- 
der control was said to be satisfactory. 
The operative wound was well healed 
and there had been no local signs of 
inflammation at the time of the men- 
ingitis. He was making good progress 
at the age of 2 years but nothing fur- 
there has been heard from the family 
for ten years. 

CasE 5.—M. R. first entered the hos- 
pital at the age of one year with a 
complaint of spasticity of the right 
leg and with a flaccid paralysis of the 
left leg. There was a level of hypal- 
gesia below D6 and a small nevus with 
a central draining sinus at the level 
of L2. X-rays showed a spina bifida 
occulta and a diagnosis of congenital 
dermal sinus with myelodysplasia was 
made. 

She was then readmitted in April, 
1948, two years after the first admis- 
sion, with symptoms of meningitis. 
Lumbar puncture at that time yielded 
a slightly cloudy fluid containing 
many polymorphonuclear cells which 
grew a Iemophilus influenzae. She 
was treated with sulfadiazine and 
streptomycin. But at this time she 
was found to be suffering from a hy- 
dronephrosis, had loss of sphincter 
control, and a chronic pyuria devel- 
oped. The meningitis was controlled 
by chemotherapy, but the child re- 
mained in poor health for the next two 
years, when she was again admitted 
with a recurrence of meningitis and 
purulent discharge from the spinal 
dermal sinus. On this oceasion she 
was treated with penicillin, sulfadia- 
zine, and streptomycin, and although 
lumbar punctures were not successful, 
blood cultures at this time grew H. 
influenzae. In March, 1950, operation 
was performed for removal of the der- 
mal sinus. A laminectomy was per- 
formed on the fourth and fifth lumbar 
segments. The sinus extended down 
to the dura as a narrow stalk which 
measured about 1.5 mm. in diameter. 
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Beneath the first sacral arch there was 
a marked expansion of the dural tube. 
The laminae of the fourth and fifth 
bodies were intact and the sinus en- 
tered the dura between the fifth lum- 
bar lamina and the first sacral lamina. 
The stalk was cut off at the level of 
the spinous process. A drop of pus 
had exuded from the opening of the 
dermal sinus. The laminae of the 
fourth and fifth bodies were then re- 
moved and uneovered normal dura. 
Because of the presence of infection 
in the dermal sinus the dura was not 
opened. There was no recurrence of 
meningitis, but the patient entered the 
hospital for the last time three months 
later and died on June 23, 1950. The 
post-mortem examination revealed an 
extensive lesion of the spinal cord ex- 
tending from the level of the seventh 
thoracie segment caudally to the conus 
medullaris. Almost one-half of the 
spinal cord showed degenerative 
changes associated with chronie in- 
flammation. The overlying meninges 
were thickened, fibrous, and infiltrated 
with lymphoeytes and monocytes. In 
places this fibrous tissue appeared to 
invade the cord. In the lower levels of 
the cord almost its entire thickness 
was involved. Examination of the 
brain also revealed signs of meningitis. 
The cause of death was given as bilat- 
eral hydronephrosis and hydroureter 
with severe cystitis, the urinary infee- 
tion being secondary to degenerative 
spinal cord disease. The attacks of 
meningitis and possibly the spinal 
cord damage could be associated with 
infeetion from the spinal dermal sinus. 


Case 6.—C. C. was admitted to the 
hospital at the age of 10 months be- 
cause of a painful, draining swelling 
over the lower spine for three months, 
and loss of power in the legs for one 
month. At birth, it was noted that 
there was a hemangiomatous area, 
about 1 em. in diameter, in the lower 
lumbar region, in the midline; several 
hairs grew from a central dimple. In 
December, 1952, the hemangiomatous 
area became inflamed, swollen, and 


tender, and she had a raised tempera- 
ture. 


The doctor then incised 


local 
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the swelling and there was much pur u- 


lent discharge. Penicillin was pre- 
seribed and her general condition im- 
proved. However, early in February, 
1953, the parents noticed that the 
child did not use her legs and she was 
admitted to the hospital on March :30, 
1953. The lower extremities were 
flaccid and there was only a little 
movement in the hips. The recial 
sphineters were relaxed and the mu- 
cous membrane a little prolapsed. 
There was no response to painful 
stimuli below a sensory level at the 
lower chest. In the lumbar region 
there was an abscess at the site of the 
hemangiomatous area. It was thought 
that the infection from the abscess, 
probably associated with a dermal 





C. C. Dermal sinus of lower lumbar 
with hemangioma noticed at birt 
sinus is in lower midline with hea!- 
of infection above. 


Fig. 1. 


region 
Dermal 
ing area 


sinus, had caused thrombosis of spin: ! 
vessels, or that there was an intrs- 
spinal abseess. She was treated wit! 
penicillin and sulfonamides, and three 
days after admission the abseess wis 
incised with the drainage of 5 e.e. «| 
yellow pus. After this there wis 
thought to be some slight improveme! t 
in the movements of the legs, t! 
drainage continuing on and off. 
Operation was undertaken ten da) ; 
later. The sinus passed through 





























Fig. 2.—Myelodysplasia with paralytic and Fig. 4.—C. C. Post-surgery; moderate 
sensory changes in lower extremities due to covery of paralytic changes in lower extrem- 


infection along tract of a dermal sinus ex- ities. 
tending into lower lumbar cord. 







Nar 
circumventing 
fistula 





Incision opened 
Showing hair 
and grumous 
material. 


“> 
Incision 


Fig. 3.—C. C. Diagrammatic pathology of dermal sinus extending into lumbar region. 
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bony defect at the lumbosacral junce- 
tion. The lower three lumbar spines 
and laminae were removed and the 
sinus was followed into the dural sae, 
the dura being opened upward from 
the point of attachment to the sinus 
for a distance of 4 em. The sinus en- 
tered the cord 2 em. above the lower 
end of the conus medullaris which was 
firm and swollen and unusually pale, 
with few vessels on the surface. There 
was no pulsation, nor was there escape 
of cerebrospinal fluid. Evidently the 
subarachnoid space was obliterated. 
The neck of the sinus at its entrance 
in the cord was enlarged and 3 e.c. of 
ereamy fluid under pressure issued 
from the cord. The cord was incised 
for 1 em. upward from the sinus, thus 
exposing a dermoid cyst 3 em. in 
length and almost 1 em. in diameter, 





Fig. 5.—Postoperative area in lumbar re- 
gion; hemangioma still present but dermal 
sinus has been excised. 
which contained epithelial material 


and a few hairs. The wall of the cyst 
was hard and irregular and it was not 
possible to separate it from the spinal 
cord. After cleaning out all debris 
with warm saline, the wound was 
closed in layers. The child made a 
satisfactory recovery and the wound 
healed well with no further discharge. 
She has been followed in the out- 
patient clinie for eighteen. months. 
There is good bladder control but the 
rectal sphincter is weak, which causes 
little difficulty as the child is consti- 
pated. There is some power in the 


proximal muscles of the legs, and re- 
cently there appears to be slight im- 
provement in the more distal groups 
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since the child is now able to stan: 
with assistance. Orthopedic care is 
being arranged and her prognosis ma 
be better than was initially expected. 


Case 7.—J. D. was admitted to the 
hospital on the eighth day of life be- 
‘ause of a small area of abnormal skin 
in the lower lumbar region which was 
slightly swollen and inflamed and 
which had been present since birth. 
The child was 5 pounds at birth and 
had made fairly good progress, being 
5 pounds 10 ounces when admitted to 
the hospital. However, it was thought 
advisable to delay the operation until 
she had developed further. She was 
readmitted at 3 months of age and 
had developed well in the interval. 
There were no neurological abnormali- 
ties; the legs moved normally and the 
sphincters appeared unimpaired. 

On May 26, 1953, operation was un- 
dertaken for the excision of the der- 
mal sinus. The skin was excised sur- 
rounding the sinus in an elliptical 
manner and a 3 mm. diameter dermal 
sinus was followed down to the dura 
by a small laminectomy exposure. The 
dura was normal except for one large 
artery on the surface and no abnor- 
malities were palpable in the dural 
sac. The tract was opened and cere- 
bral spinal fluid ran out. The econnec- 
tion of the sinus to the dura was 
closed with a silk stitch and the sinus 
excised. The wound was closed in 
layers. 

The child recovered satisfactorily 
and subsequently did well except for a 
small granulating area in the wound 
which healed only after the removal! 
of two silk sutures. She had since 
remained well without complications 


Case 8.—J. V. was admitted to th 
hospital at the age of 2 years for th 
removal of a small mass 3 em. in diam 
eter which was present in the lumbo 
sacral area since birth. He was other 
wise a normal child, walked well, and 
had good sphincter control. Ther 
were no neurological abnormalities 
The swelling in the midline of the 
lumbosacral region was thought to be 
a lipoma and the skin overlying it 
showed hemangiomatous changes. 
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On Mareh 16, 1954, operation was 
undertaken for removal of a lipoma. 
An elliptical incision was made and 
the fatty tissue was dissected: through 
the deep fascia and continued follow- 
ing a sinus tract 5 mm. in diameter. 
This was followed to the dura by a 
small laminectomy. The tract was 
then ligated at the dural attachment 
and excised. The dura appeared nor- 
mal on inspection and palpation. The 
wound was elosed in layers. 

Pathological report by Dr. Joseph 
D. Boggs was as follows: 


Gross Deseription: Specimen con- 
sisted of an elliptical wedge of skin 
and subeutanoeus tissue measuring 4.0 
by 3.0 by 1.0 em. The skin surface 
showed purplish mottling. Cut sec- 
tions revealed the subcutaneous tissues 
to be the seat of a lined, empty space 


approximately the size of a pea. The 
lining was pale white in color. 
Microscopie Examination: Sections 


revealed a block of tissue lined on one 
side by normal-appearing, stratified 
squamous epithelium of the epidermal 
type. No abnormalities of this epi- 
thelial layer were apparent. In the 
subepithelial tissues several sweat 
glands were identified and an ocea- 
sional hair follicle without hairs. 
There was an inereased amount of ecol- 
lagenous connective tissue. There was 
no evidence of inflammatory altera- 
tion. No diserete layer of cells was 
seen to line this space but an occa- 
sional group of flattened cells were 
present, suggesting a mesothelium. 
There was no evidence of neural tissue 
in or around this structure. 

Diagnosis: Skin and subcutaneous 
tissues. Subeutaneous eyst. 

The child has sinee been well and 
there have been no further complica- 
tions. 


Case 9.—V. J., 2 weeks of age, was 
idmitted to the hospital because of a 
‘welling in the lower lumbar region 1% 
em. in diameter which oceasionally dis- 
harged purulent material. Around 
he edges of the swelling were three 
small hemangiomatous areas. X-rays 
+howed no spinal defects. The child 
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otherwise appeared normal, moved her 
legs normally, and had good rectal 
sphincter contraction. There was evi- 
dently also bladder control as the dia- 
pers were dry at times. She was 
treated for the sinus until the infee- 
tion disappeared, and operation was 
undertaken on Jan. 26, 1954. A trans- 
verse elliptical incision enclosing the 
sinus was made and the neck was dis- 
sected to a defect in the deep fascia 
about 5 mm. in diameter. This was 
then enlarged and a small central por- 
tion of the lamina of L5 was removed. 
The sinus constantly decreased in size 
until where it was attached to the 
dura it was a cord no more than 2 mm. 
in diameter. A ligature was then tied 
flush with the dura and the sinus ex- 
cised. There appeared to be no lumen 
to the sinus at its dural attachment. 
The child made a satisfactory recovery 
and has been well since, with no neu- 
rological complications or any dis- 
charge from the wound. 

Pathological report by Dr. Joseph 
D. Boggs is as follows: 


Gross Description: Specimen con- 
sisted of an elliptical wedge of pale, 
hairless skin and subadjacent tissue 
measuring 4 by 1.5 by 0.5 em. In 
the center of the specimen was a circu- 
lar elevation approximately 1 em. in 
diameter. From this area a narrow 
stalk of whitish tissue was seen to ex- 
tend through the specimen. Surround- 
ing this was a diffuse, well-cireum- 
seribed amount of soft, mucoid gray- 
ish tissue. 

Microscopic Examination: Sections 
revealed a mound of skin and sub- 
cutaneous tissue. In the center of this 
mound was seen a small punctum. 
The epidermis revealed a moderate de- 
gree of blunting of the rete pegs. The 
stratum corneum was thin. The 
stratum spinosum was markedly hy- 
perplastic and the malpighian layer 
was relatively thin and inactive. The 
punectum previously mentioned was 
seen to be a thin cleftlike space lined 
by the same epithelium as the epider- 
mis. It was seen to project into a 
corium which was the seat of marked 
pathologie alterations. The corium 
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appeared to be replaced by vascular, 
mature granulation tissue arranged in 
septa. Between these septa could be 
seen large areas of myxomatous tissue. 
Several foci of acute and fibrinoid 
necrosis could be seen. These were 
small and well circumscribed. 

Diagnosis: Dermal sinus, the seat 
of granulomatous, myxomatous altera- 
tion, and acute necrosis. 


SUMMARY 


The embryology of the defects in 
congenital spinal dermal sinuses is dis- 
cussed and the clinical manifestations 
and management are described. 

The case histories of nine patients 
with this condition are presented. 

The recognition of congenital spinal 
dermal sinuses is of the utmost impor- 
tance. The visible part of the lesion 
may be insignificant but the presence 
of the sinus may be betrayed by a 
dimple, a small hemangiomatous area, 
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or by hypertrichosis in the midline «f 
the back. 

Infection of the central nervous sys 
tem via such a sinus may result in 
recurrent attacks of meningitis or in 
localized damage to the spinal cord. 
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THE TREATMENT OF PINWORM INFECTION (ENTEROBIASIS) 
WITH GENTIAN VIOLET SUSPENSION 


Tuomas S. BumBa.o, M.D., AaNp Francis J. Gustrna, M.D. 
Burra.o, N. Y. 


HE value of methylrosaniline 
(gentian violet) as an oxyuricide 
adequately established. 
D’Antoni and Sawitz,' using enteric- 
coated gentian violet tablets orally 
in the treatment of enterobiasis, have 
rate. 


has been 


reported a 90 per cent cure 
Miller and co-workers* have likewise 
reported a 90 per cent cure rate with 
enteric-coated gentian violet tablets. 
Kighty-two per cent of forty infected 
children treated with 
gentian violet tablets were reported 
Allen‘ reports 
with the 
oral gentian 


enterie-coated 


cured by the authors.* 


a cure rate of 97 per cent 
combined treatment of 
violet tablets 
suppositories made of gentian violet 


) 2) 


and gentian violet 


per cent and benzocaine 2 per 
cent in a polyethylene glycol base. 

While the rate of cure with gentian 
violet is sufficiently high to make it 
a satisfactory oxyuricide, many chil- 
dren, particularly the younger ones, 
swallow the intact 


violet tablets. 


are unable to 
enterie-coated gentian 
Attempts to administer the tablets, 
broken into several smaller pieces, 

variably cause nausea and vomit- 

g. In view of these observations, 
any elinicians have expressed the 


‘inion that a palatable and well- 


From the Department of Pediatrics, Ed- 
rd J. Meyer Memorial Hospital, and Uni- 
sity of Buffalo School of Medicine. 
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tolerated solution of gentian violet 
this 


advantage in the treatment of pin- 


would dispel one serious dis- 
worm infection with gentian violet. 


Solutions of gentian violet, com- 
pounded by local pharmacists, have 
been used in the treatment of entero- 
biasis by some clinicians.* However, 


in almost all instances, these solu- 
tions have proved to be irritating to 
the gastric mucosa and frequently re- 
sult in 
phenolphthalein salt 

gentian violet, which 
evidence of gastrointestinal irritation 
in test animals, proved equally un- 
satisfactory when we treated a group 
of children infected with pinworms. 
While the treated children took this 
without 
shortly 


nausea and vomiting. <A 
suspension of 


produced no 


palatable suspension com- 
plaint, almost all of 


after taking it became nauseated and 


them 


vomited. It was thought that this 
reaction was caused by the dissocia- 
tion of the gentian violet from the 


phenolphthalein salt. On this basis a_ 
new suspension employing the phe- 
nolphthalein salt of gentian violet, 
which was held in an insoluble com- 
plex by an inert earth, was used. 
Evidently this preparation did not 
break up so readily in the stomach 


and did not result in nausea and 


*Personal communication. 
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vomiting. The object of this paper 
is to report on the results obtained in 
treating pinworm-infeeted children 


with this new suspension.* 


CLINICAL MATERIAL AND METHOD 


Twenty-six children infeeted with 
Enterobius vermicularis were treated 
with a gentian violet suspension at 
the Immaculate Heart of Mary Home 
as an outpatient project of the Ed- 
ward J. Meyer Memorial Hospital in 
Buffalo, New York, The children, 
fifteen males and eleven females, 
ranged in age from 5 to 15 years. 
The diagnosis was established by the 
use of a modification of the Graham 
Scotch tape swab technique which we 
have deseribed in detail in an earlier 
publication... Seven days after treat- 
ment, two Seotch tape swab smears 
were made daily for one week to 
determine the results of the treat- 
ment. Those patients whose smears 
were negative for the seven consecu- 
tive days were declared cured. In 
addition to the twenty-six infected 
children, fourteen other noninfected 
children, nine females and five males, 
ranging in ages from 3 to 16 years, 
were also treated with this same sus- 
pension of gentian violet. By treat- 
ing these fourteen noninfected chil- 
dren of this group of forty children 
we hoped to minimize the possibility 
of allowing infected children who at 
that time may have had negative 
diagnostic smears to go untreated and 
thus possibly reinfect the treated chil- 
dren. 

Without any previous preparation, 
all forty children received a suspen- 


sion containing 6 mg. of gentian violet 


*The ispension of gentian violet was sup- 
plied by Eli Lilly and Co., Indianapolis, Ind 


per cubic centimeter. The childr 
aged 3 to 5 years received a le) 
teaspoonful of the suspension twic 
daily for fourteen days. Those aged 
6 to 10 years received one round 
teaspoonful three times daily | 
fourteen consecutive days, and thos: 
aged 11 to 16 years received one and 
one-half teaspoonfuls three — times 
daily for fourteen consecutive days 
On the basis that the maximu 
amount of gentian violet tolerated by 
children is 9 mg. (%9 gr.) daily px 
year of apparent age, the youngest 
children who received a seant teaspoor 
ful of the suspension (about 4 ec 
twice daily received about 48 meg. of 
gentian violet or a little over th 
average dose, The children in the 
second group, aged 6 and 7 vears, re- 
ceived one teaspoonful three times 
daily (about 90 mg. daily) or about 
one-third more than the average dos 
of gentian violet, and those aged § to 
10 years received an average dose o! 
gentian violet. Those children in th 
age group 11 to 16 vears receiv: 
slightly more than the average dos 
of gentian violet except the childre 
14 to 16 years old who received ar 
average dose of the dye. The dos 
schedule was not calculated to t! 
exact 9 mg. per vear of apparent ag 
because this would have added co 
siderably to the chore of medicating s 
large a group of children, particular 
since the complete study conducted at 
this home, and which will be reported 
at a later date, ineluded all the 17" 
children of this home. In addition * 
the gentian violet suspension tre: 
ment, the usually recommended p¢ 
sonal and environmental hygie1 
measures were adhered to as close 
as possible. 
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RESULTS AND DISCUSSION 

Of the twenty-six infected children 
treated, had two daily 
negative post-treatment Scotch tape 
smears for seven consecutive days. 
The 
remaining five patients had one to 
two positive post-treatment 
(Table 1). The cure rate in this series 
of patients treated with the gentian 
violet was 81 cent. 
However, patient C, P. (Table I) had 
a positive smear on the first post- 


twenty-one 


All these were deelared cured. 


Smears 


suspension per 


treatment day and negative smears on 
the following six consecutive days. 
Patient R. S. had positive smears on 
the second day and negative smears 
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drink that looked and tasted like 
grape juice. A few of the children 
preferred to drink 1 to 2 ounees of 
Coneord juice immediately 
after taking the gentian violet. In 
no instances were any of the children 
upset by the medication. 


grape 


No nausea 
or emesis was encountered in any of 
the children. Sample post-treatment 
blood counts and urinalysis done on 
ten of the patients were normal. 
The fourteen noninfected children 
remained negative following the same 
treatment that was given to the in- 
fected children. As in the infected 
remarkable reaction was 


group, uo 


observed in this group of children. 


TABLE I. FAILURES IN TREATMENT 


PATIENT AGE DAY 1 
Cc. P. 9 ae ie 
R. 8. 13 . 
J. D 12 - 


on the following five consecutive days. 
Patient J. D. had positive smears on 
the first two days and negative smears 
on the following five days. Since these 
three patients had five to six con- 
secutive days of negative smears, it 
might reasonably be concluded that 
but 
positive one to two days longer than 
the rest of If 
three patients-are included with the 


they too were cured remained 


the patients. these 
twenty-one cured patients, this would 
raise the number of cured patients 


to twenty-four, or a corrected cure 


rate of 92.5 per cent. 

rhe gentian violet suspension which 

taken undiluted 
s well accepted and tolerated by 
f the children. Some of the chil- 

d'en preferred to mix the suspension 

i 1 to 2 of The 

mixture made a_ palatable 


was from a spoon 


ounces water. re- 


St ting 


: POST-TREATMENT SMEARS 


2 3 } 2 6 i 


SUMMARY 


of in a 


1. The 


series of twenty-six infected children 


percentage cures 
treated with a suspension of gentian 
violet was 81 per cent. The corrected 
cure rate was 92.3 per cent. 

2. The suspension of gentian violet 
was well accepted and tolerated by all 
forty of the children who received the 
medication in this study. 

3. The nausea and vomiting observed 
with the 


tablets 


in some patients treated 


enteric-coated gentian violet 


was not observed in these patients 


treated with the suspension of gentian 
violet. Since the nausea and vomiting 
observed in patients treated with the 
enteric-coated gentian violet tablets, 
coupled with the inability of young 
children to swallow the intact enteric- 


coated tablets, comprise the major dis- 
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advantages in the treatment of entero- 2. Miller, M. J., Choquette, L., Audet, 
a . : , Kelso, R. F., and Guenette, J. 
biasis with the Canora -coated gentien Studies on Pinworm Infection: Te 
violet tablets, it appears from this With Gentian Violet in Treatment 
. . . i fection, Canad. M, A. J, 43: 
study that the suspension of gentian meres sumeation, Canad. 35. 4 ; 
: . : 455, 1940, 
violet is a more desirable method of 3, Bumbalo, T. S., Gustina. F. J., Bona 
treatment than the enteric-coated gen- and Oleksiak, R. E.: Pinworm Infeet 
} - (Enterobiasis) in Children, Am, J. Dis 
tian violet tablets. Child. 86: 592, 1953. 
We express our appreciation to Mrs, 4. Allen, F. P.: A New Approach in 
Rose Krier for her technical assistance. Therapy of Enterobiasis (Pinworms), 
Pepiat. 46: 155, 1955. 
REFERENCES 5. Bumbalo, T. S., Gustina, F. J., a 
1. D’Antoni, J. D., and Sawitz, W.: Treat Oleksiak, R. E.: The Treatment 
ment of Oxyuriasis, Am. J, Trop. Med. Enterobiasis With Egressin, J, Parasit 
20: 377, 1940 39: 66, 1953. 


Early Vedical Advertising 


The many cures which have been effected by the following medicines, have occasio 


s 











their being thus offered to the public, that persons living at a distance from the Doctor, may 


adherina to the directions given with them) become their own physicians. 
OGDEN’S PILLS, 
For the Cure of the 
DYSENTERY, or BLOODY FLUX. 
To be sold by Mr. Nicholas Hoffman, merchant, Mr. William Stuart, Druggist, 


eact 


Besides the happy effects arising from the use of the above pills in the cure of the 
bloody-flux, they have been found of late to have been excellent in the cure of vomiting 


and purgings of children, at this season of the year, if about a third of a dose, as order 
in the directions for the bloody-flux, be given evening and morning, or about two-thir 
of a dose every morning. 

The Cholie Pills are to be had at the same places, in boxes of 8s, and 4s, 6d. 


From New York GAZETTE & WEEKLY Mercury, September 13, 177 


. 


New York, and Hugh Gaine. The whole boxes at Two Dollars, the half boxes at One Dollar 











POSTURAL VERTIGO DUE TO TRIGGER AREAS IN THE 
STERNOCLEIDOMASTOID MUSCLE 


VirGinta D. Weeks, M.D., AND JANET TRAVELL, M.D. 
New York, N. Y. 


A CLINICAL syndrome eharacter- 
ized by postural vertigo or diz- 
ziness, imbalance, and usually head- 
ache may have its souree in trigger 


areas in the _— sternocleidomastoid 


muscle. Recently a report of thirty- 
one adults with this condition was 
made,’ which calls attention to our 


earlier references to this syndrome.” ° 
It is our purpose in this paper to 
the case history of an 11- 
year-old girl with this clinical pic- 
ture, and 


present 


to review the features and 
treatment of this condition. 
Previously, several authors*’® have 
noted that 
of the head and neck may be accom- 


musculoskeletal disorders 


panied by vertigo, but none of these 
attributed a role to the 
sternocleidomastoid muscle in the 


specific 
etiology of dizziness. 


CASE REPORT 


J. T., an 11-year-old girl, was first 
admitted to the New York Hospital 
on Mareh 5, 1954. She had been 
well, except for febrile episodes of 
tonsillitis about twice yearly, until 
sixteen days prior to admission, 

hen she suddenly felt very dizzy 
nd staggered on rising from bed in 
the morning. ‘‘The room seemed to 

ove.’’ Vertigo was intensified by 
tooping, sitting, or lying down, and 
ceurred also on turning over in bed. 
hese episodes of vertigo lasted one 
From the Department of Pediatrics, The 
w York Hospital, and the Department of 


rmacology, Cornell University Medical Col- 


This study was aided by a grant from the 
siah Macy, Jr. Foundation. 


to five minutes, and were not accom- 
panied by aura, loss of conscious- 
ness, vomiting, deafness, or tinnitus. 
Headache was absent at this time. 
She remained in bed, took aspirin, 
0.3 Gm. every four hours, without 
relief. On the following day, the 
postural vertigo was accompanied by 
headache, especially behind the eyes 
while studying. 

She was seen by her private physi- 
cian. At this time she showed mild 
leukopenia and a slight tendency to 
myopia ; were not thought 
necessary. 

The following week the patient had 
dizzy spells less frequently and was 
able to get up. One week prior to 
her first hospital admission she had 
disequilibration without vertigo. She 
said that she tried to turn one way 
and was surprised to find that she 
veered toward the other side. The 
following day the attacks of vertigo 


glasses 


returned. At this time skull x-rays 
and an electroencephalogram were 
negative. On the day before hos- 
pitalization, imbalance was _ intensi- 
fied and she developed a constant 
headache of dull, squeezing, or bor- 
ing quality, which became worse 
when she sat up. During the last 


two days before admission she fell 
twice, and she tended to veer some- 
what to the right on walking. There- 
fore, she was admitted to the hospital. 

There was no history of recent 
head trauma, toxic ingestants, or in- 
fectious illness. Five years earlier 
she fell down a flight of steps and 
required stitches in the scalp in the 
occipital region. 

Family History.—This was noncon- 
tributory except that the maternal 
grandmother had epileptic attacks at 
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an advanced age. Her mother was 
subject to acute stiff neck and other 
myalgias. 


Past History—Prenatal course was 
normal, birth uneventful at term. In- 
fancy and childhood were normal. 
The patient had mumps at 5 years, 
measles at 7 years and pertussis at 
10 years, all without complications or 
sequelae. She was subject to attacks 
of tonsillitis. She was susceptible to 
motion sickness, a tendency which 
had been less pronounced in the past 
year, 


Physical Examination.—The patient 
was a well-developed, alert, and in- 
telligent white girl of 11 years. She 
did not appear acutely ill. During 
the initial examination, when she sat 
up she had severe dizziness which 
lasted five seconds. Nystagmus was 
not present during postural vertigo. 
Pulse rate was 96 per minute, blood 
pressure 115/72 mm. Hg, respiratory 
rate 16 per minute, and oral tempera- 
ture 37.0° C. Skin and hair distribu- 
tion were normal. Head was normo- 
cephalic, with slight occipital pro- 
tuberance; no bruit was heard. Face 
was symmetrical. Pupils were nor- 
mal. Extraocular movements were 
performed well without nystagmus. 
Corneas and scleras were clear. 
Fundi were normal. Visual fields 
were grossly normal. Tympanie 
membranes and external auditory 
canals were normal. Hearing was 
grossly normal. Nasal mucosa was 
not congested. Extensive caries were 
present in the deciduous teeth. Ton- 
sils were eryptie and large. There 
was no lymphadenopathy. Thyroid 
gland was not enlarged. Motion of 
the neck was not restricted. Chest 
was symmetrical, with early breast 
development. Lungs were clear. 
Heart showed regular sinus rhythm, 
normal heart sounds, and no mur- 
murs. Abdomen was soft with the 
liver edge just palpable at the right 
costal margin; otherwise examination 
of the abdomen was negative. Ex- 
ternal genitals were normal. Ex- 
tremities revealed no deformities or 
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wer 


pulses 


limitation of motion; 
readily palpable. 

Examination of the nervous sys 
tem showed an oriented, alert, co 
operative girl of above-average in 
telligence. She expressed norma! 
concern about her condition. Th 
gait was a slow walk, and the patient 
braced herself against the wall for 
fear of falling. When she tried to 
walk a straight line, she intermit 
tently veered to the right. Cranial 
nerves were intact. Perception of 
pinprick and light touch was normal. 
Tests of motor function were normal, 
without muscle atrophy, weakness, 
or adventitious movements. Cere- 
bellar functional tests were per- 
formed well, including the Romberg, 
finger-to-nose, heel-to-knee and shin, 
and rapid alternating coordinated 
movements. Superficial and deep 
tendon reflexes were normal. 

Laboratory Findings.—Urinalysis 
was unremarkable. The blood count 
showed hemoglobin 14 grams, eryth- 
rocytes 4.8 million, white blood 
cells 5,900 with a normal differential 
count. Blood chemistry showed urea 
nitrogen 12 mg. per cent; serum 
electrolytes normal. The tuberculin 
test was negative (1 to 10,000). Ex- 
eretion of the 17-ketosteroids was 
4.5 mg. per twenty-four hours (urine 
volume 485 e¢.c. per twenty-four 
hours). 

X-ray examination showed the 
skull to be normal. X-rays of the 
sinuses, petrous pyramids and mas- 
toid bones revealed no abnormality, 
except that the left mastoid region 
appeared less aerated than the right; 
there was no evidence of choleste- 
atoma or active infection. 

Nose and throat cultures disclosed 
no pathogenic organisms. 

Audiograms recorded on March 9 
and 11, 1954, were normal. Th 
Weber test was not lateralized (nor 
mal). 

The ice-water 
formed on March 12, 
James Moore was normal. There was 
no prior spontaneous nystagmus. 
Rotatory nystagmus for the right ear 


ealoriec test per 
1954, by Dr. 
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ippeared in 25 seconds, duration 125 
seconds, and for the left ear, in 24 
seconds, duration 121 seconds. Diz- 
ziness, past-pointing, and falling to 
the appropriate side also developed. 

Perimetry on March 12 showed the 
visual fields to be normal; visual 
acuity was 20-20 for both eyes. The 
ophthalmologic consultant reported: 
‘‘Normal eyes and visual pathways.’’ 

The spinal fluid showed no eells, 
protein 27 mg. per cent, sugar 67 mg. 
per cent, chlorides 118 meq. per liter, 
culture negative, colloidal gold curve 
1111100000, and Wassermann nega- 
tive. 

An electroencephalogram taken on 
Mareh 8, with chloral hydrate given 
for the sleeping tracing, showed low 
average amplitude, imperfect sym- 
metry ; alpha waves moderate amount 
of 8 to 11 per second activity; theta 
waves moderate amount of 5 to 7 per 
second activity in all areas; abnormal 
wave forms of spikes in all areas, 
especially on the left side. The 
record taken during hyperventilation 
was normal. The interpretation was: 
‘‘Pathological pattern of a non- 
specifie type, with a faint lateralization 
to the left. These patterns are non- 
specific in form but would be com- 
patible with a seizure disorder.’’ 

Course.—After bed rest for one day 
in the hospital, the patient had no 
dizzy spells and was able to walk 
around. Her behavior appeared nor- 
mal. She was seen by a neurologist 
who econeluded that there was no 
neurological abnormality; the diag- 
nosis was deferred. 

She was discharged on March 13, 
1954, after eight days in the hospital, 
vith a tentative diagnosis of atypical 
x pseudo-Méniére’s disease. She was 
lirected to take Bonamine, 25 mg. 
tid. 

At home, the postural vertigo re- 
urred almost at once. The patient 
lso developed bilateral temporal and 
rontal headache, pain in the back of 
he neck and in the lumbosacral re- 
ion. Headache later included the 
eft posterior auricular region. On 
he third day after discharge from 
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the hospital, she complained of low 
back pain. Headache persisted; it 
was chiefly localized to the forehead 
but occasionally involved both tem- 
ples and the left mastoid region (Fig. 
1). The patient was afebrile. She 
remained in bed at home until March 
18, when she was readmitted for fur- 
ther study. 





Fig. 1.—Distribution of referred pain (stip- 
pled zones) evoked in the patient by firm pres- 


sure on trigger areas at X in the clavicular 
(posterior) division of left sternocleidomastoid 
muscle. Pain appeared on left, then crossed 
to right forehead while pressure was sustained. 
Note tilt of head to place left sternocleido- 
mastoid muscle on the slack. This position 
permits the examiner to encompass the muscle 
for demonstration of trigger areas and to lift 
it off underlying structures for procaine infil- 
tration. 


Second Hospital Admission.—Physi- 
cal examination at this time revealed 
some new findings. The _ hyper- 
trophied tonsils and anterior pillars 
of the pharynx now showed white 
patches of exudate. 

Special examination of the skeletal 
muscles, which had not been done 
during the first hospital admission, 
revealed exquisite deep tenderness 
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bilaterally in the posterior cervical, 
suboecipital, and temporal muscle 


groups. The left sternocleidomastoid 


muscle was extremely tender and 
tense, and visibly twitched when 
rolled between the fingers. It felt 
larger and firmer than the contra- 
lateral sternocleidomastoid musele, 
but contained no palpable tumor 


mass. Compressing the tender por- 
tion of the musele at a point about 
halfway between the sternum and 
the mastoid process, as shown in Fig. 
|, evoked vertigo, nausea, and pain 
in the lett temple, left posterior au- 
ricular region, and across both sides 
of the forehead. The reference zone 
was discontinuous with its souree. 
This distribution of pain matched the 
pain pattern previously 
mapped for trigger areas in the 
sternocleidomastoid musele?:**"™ 


referred 


When the pressure on the muscle 
was released, the symptoms = sub- 
sided within half a minute. There 


was no torticollis, and motion of the 
was of normal range 
pain. Deep tenderness was 
also in muscles of the shoul- 
der-girdles, arms, and low back. 

Complete neurological examina- 
tion, as before, was negative except 
possibly for the ataxie gait. A psy- 
chogenie basis of the symptom com- 
plex was not evident. 

Further exploration into the _his- 
tory uncovered a new etiological fac- 
tor, that is, repetitive strain of the 
sternocleidomastoid muscles in over- 
head work’; the patient quite often 
climbed onto a chair and reached 
high over her head to pull down a 
ladder leading to the attie. 

Laboratory Findings.—On 
ond admission, additional pertinent 
laboratory data were as _ follows: 
Throat culture showed beta hemolytic 
Serum total cholesterol 
was 240 mg. per cent; serum total 
proteins, 7.2 Gm. per cent with A/G 
ratio 4.6/2.6; serum protein-bound 
iodine, 6.1 gamma per cent. The 
basal metabolic rate was minus 9 
per cent. X-rays of the cervical spine 
were negative for any abnormality. 


neek average 


without 
present 


the see- 


st reptocoeci. 
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A ereatine tolerance test (on 
three-day creatine-creatinine-free di 
with a test dose of 1.32 Gm. creatin 
hydrate) showed 382 mg. creatine ex 
creted on the second day of the die 
(9.8 mg. per kilogram per day), 67 
per cent retention of the test dose o 
creatine on the third day, and 
creatinine index of 21.1 caleulated on 
the body weight of 39 kg. (preformed 
creatinine output of 858 mg. and 790 
mg. on the second and third days, 
respectively*). The total creatinin« 
output on the seeond day, therefore, 
was 1,240 mg. and the creatine thus 
accounts for 31 per cent of the tota 
creatinine output (normal value for 
children 10 to 30 per cent'®). The 
normal daily exeretion of endogenous 
creatine output on a ereatine-free diet 
is given as 0.6 to 7.8 mg. per kilo 
gram per day.'® 

A second — electroencephalogram 
taken on Mareh 26, when the patient 
was symptom-free after treatment, 
showed low average amplitude, poo: 
symmetry; alpha waves scattered, & 
per second; theta waves low 
amplitude, 4 to 5 per second. Ilyper 
ventilation had no effect on the trac- 
ing. The interpretation was 
‘*Pathological record of a nonspecific 
type beeause of abnormal amount of 
low frequencies. There is no evi 
dence of an electrical foeus. This 
record is slightly lower in amplitud: 
than the first, and shows no laterali 
zation which the first suggested. hh 
this respect the second test is less 
abnormal than the first, but the dil 
ference is of no real consequence.’ 


or 9 


Treatment—On the basis of th 
physical finding of a elinically activ: 
trigger mechanism in the left sterno 
cleidomastoid muscle which was no 
associated with any specific neurolog 
ical abnormality, it was conclude 
that this child presented the sterno 
cleidomastoid syndrome of headach« 
postural vertigo, and imbalance. 

On March 18, with the patient sit 
ting comfortably in a chair, ethy 

*Benedict-Folin method for determination 
preformed and total urinary creatinine. 
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chloride spray* was applied in slow 
parallel sweeps over the left sterno- 
cleidomastoid muscle according to the 
technique described." '***?* During 
each sweep, the patient’s head was 
passively rotated toward the left to 
place this musele on a full stretch. 
The sweeps were applied in an up- 
ward direction, with an interval of 
two or three seconds between sweeps 
to allow time for evaporation of the 
spray and to avoid cold pain or frost- 
ing of the skin. The pain reference 
zones in the head were not sprayed. 


The immediate effeet on the sterno- 
cleidomastoid muscle was a notable 
reduction in the deep tenderness, 


twitch response, and capacity of the 
musele to set off referred pain to 
the head when the trigger mech- 
anism was stimulated by pressure. The 
muscle felt less tense. At the 
same time, there was noticeable im- 
provement in the patient’s balance 
on walking, with diminution of con- 
stant headache and of vertigo on 
changing position. 

Spraying with ethyl chloride was 
repeated three times daily, and by 
the third day the patient walked nor- 
mally. There was still some local 
musele tenderness in the left sterno- 
cleidomastoid muscle, but referred 
pain to the head could not be elicited 
when pressure was applied to it as 
before. Minimal dizziness was 
evoked by a quick change of position, 
but there were no longer any acute 
paroxysms of vertigo. Daily appli- 
ation of the spray was continued. 


also 


The spray was also applied to the 
ender muscle areas elsewhere in the 
ody with striking relief of the gen- 
ralized myalgias. 

Other therapy included ascorbic 
cid, 500 mg. twice daily, and as- 
irin, 0.6 Gm. every four hours dur- 
g the day. 

Since chronic infection is often 

e of the causal factors in myo- 
scial trigger mechanisms, on March 

*The Gebauer Chemical Co., 
pplied the ethyl chloride spray. 


Cleveland, Ohio, 
The nozzle 


the spray dispenser was calibrated to deliver 
‘fine”’ 


jet stream. 
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23, adenoidectomy and tonsillectomy 
were performed under general anes- 
thesia (ether with Pentothal induc- 
tion). , 

Postoperatively 


the throat was 
very sore. However, following re- 
covery from general anesthesia, the 
sternocleidomastoid muscles were 
relaxed and no deep tenderness, ab- 
normal twitch response, or referred 
pain to the head could be elicited. 
Sensations of vertigo and dizziness 
were absent. lor relief of postoper- 
ative soreness, the neck was sprayed 
with ethyl chloride as before. On 
the first postoperative day, the pa- 
tient was ambulatory and was able 
to run and skip without dizziness or 
imbalance. She was discharged on 
the third postoperative day (March 


26, 1954), free from headache and 
vertigo, with no demonstrable trig- 


ger areas in the sternocleidomastoid 
muscles. She was advised to gargle 
with hot saline four times a day and 
to continue to take aspirin, 0.3 Gm. 
every four hours, as needed. 

She was seen six days later (April 
1) because of a return of mild dizzi- 
ness on sitting up quickly. She had 
contracted a head cold. The pos- 
terior nasopharynx was diffusely in- 
jected and edematous. Gait was nor- 
mal. The posterior (clavicular) divi- 
sion of the left sternocleidomastoid 
muscle was again moderately tender 
to pressure and twitched on being 
rolled between the fingers. No re- 
ferred pain was elicited to the fore- 
head. 

On April 1 procaine hydrochloride, 
0.25 per cent in physiologic saline, 
was infiltrated into the trigger areas 
in the left sternocleidomastoid muscle 
at two sites, with the patient supine 
and the muscle slackened by tilting 
the head (left ear toward sternum). 
The muscle was encompassed by the 
fingers and lifted off the underlying 
structures of the neck (Fig. 1). The 
direction of approach with the 
needle to avoid major blood vessels 
is shown in Fig. 2. A trigger area 
in the eclavicular part of the muscle 
was infiltrated first, and then one in 
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the sternal division. Through a sin- 
gle skin puncture, multiple needling 
with continuous injeetion was earried 
out until an abnormal twitch response 
was no longer elicited by movement 
of the needle. Hemostasis was simul- 
taneously accomplished by stretching 


the skin over the muscle with the 
fingers of the left hand. A total of 
2 ec. of the solution was used. 
Ethyl chloride spray was then ap- 


plied over the muscle with passive 
movement, as linmediately 
afterward, 


before. 


dizziness could no longer 
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tas 
\ . 
a’ 
trachea —-—¥ <4 , 


ae 


wa, 
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_ 
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Fig. Anatomical cross-section of neck to 
cleidomastoid muscle to avoid large blood ves 
ts tip in the posterior (clavicular) division o 
in black. 


be elicited by change of position. 
There was no afterpain from the in- 
jections, although this sometimes oe- 


curs and may last a day or two. 
She was advised to take ascorbic 
acid, 200 mg. three times a day, if 


she felt exeessively fatigued or had 
a cold. 
Course 7 
the next 
rounds. 


The patient was presented 
day in pediatrie grand 
She had no headache, dizzi- 
imbalance. She was able to 
stand on one leg, stoop quickly, and 


ness, or 
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remove the shoe from her other foot 
Referred pain could not be set w 
from the previously affected sterno 
cleidomastoid musele, nor did it shoy 
hyperirritability on palpation. 

A follow-up visit was made fou 
weeks later (April 30), when sh: 
had been on full activity ineluding 
school for three and one-half weeks 
She was asymptomatic. The sterno 


cleidomastoid muscles were not. re 
markable. 

During the summer, she was ae 
tive, participating in eamp = sports 












external | 
— jugular vein 
~ 
~~ 
Pa 
Pe~ internal 


~ jugular vein 


“common 
carotid artery 


mS scalenus 
anticus muscle 


approach for infiltration of the stern 
A 14% inch, 24 gauge needle is shown wit! 
this muscle. The cervical vertebra is outline 


show 


She had one head cold without com 
plications. She did not take ascorbic 


acid. One morning at school (Sept 
16, 1954), she stood at the black 
board reading a map. She reache 


up to write and felt dizzy for se\ 
eral The following day at 
school, she experienced another dizzy 
spell with ‘‘the room weaving,’’ an 
she fainted. She was ‘‘out’’ for : 
few seconds. Afterward she was 
nauseated, felt sleepy, and was taker 
home. Her local physician foun 


seconds. 





























WEEKS 


iat she had aeute pharyngitis. He 
ave her Neo-Synephrine nose drops 
nd a warm saline gargle, and she 
elt better. Two days later at school, 
she had ringing in the ears. She got 
ip to get a drink of water and when 
she bent over the fountain, lowering 
er head almost to her knees, the 
ringing suddenly subsided. The fol- 
lowing day (September 28) she was 
seen by us. At this time she had no 
complaints. 

showed 
and 


this date 
eardrums, 


Examination on 
normal ocular signs, 


nasal turbinates, but the posterior 
wall and anterior pillars of the 
pharynx were injected. There was 


no exudate or lymphadenopathy. The 
clavieular division of the right 
sternocleidomastoid exhibited an in- 
creased twitch when rolled 
hetween the fingers; the contraction 
was so strong as to produce a visible 
jerk of the head. This muscle had 
not been previously injected. The 
left sternocleidomastoid muscle was 
normal, and no twiteh response was 
elicited by the same procedure. Re- 
ferred pain could not be evoked by 
pressure on either sternocleidomas- 
toid musele. There was no limita- 
tion of motion of the neck. 


response 


Treatment consisted of preliminary 
application of ethyl chloride spray 
to the right sternocleidomastoid and 
posterior neck muscles, and then in- 
filtration of the right  sternoclei- 
domastoid muscle with 0.6 ¢.e. of 0.5 
cent procaine hydrochloride in 
physiologic saline. The injection was 
nade into the elavicular portion ap- 
proximately at the mid-point of the 
Following this, ethyl chlo- 
ride spray was applied. On examina- 
tion immediately afterward, the ab- 
iormal twitch response was no 
onger present. She was advised to 
esume the aseorbie acid, 250 mg. 
wice daily, and to maintain a high 


per 


nusele, 


iea «© et, including hamburger for 
reaktfast. 
When seen three months later 


Jan. 3, 1955), she reported that she 
ad had no further episode of dizzi- 
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ness, headache, or imbalance. She 


had been taking the ascorbic acid 
regularly. On January 28, a third 
electroencephalogram was taken 
which showed ‘‘high average ampli- 
tude, symmetry imperfect, alpha 
waves small amount of 8 and 9 per 
second in the right hemisphere, theta 
waves 5 to 7 per second activity pre- 
dominating in the left hemisphere 
and appearing to some extent in the 
right side also; hyperventilation nor- 


mal; impression—pathological — pat- 
tern, with a greater defect on the 


left than on the right, form of pat- 
terns not diagnostically helpful.’’ 
The electroencephalograms were read 
by Dr. Donald J. Simons. 

At the last follow-up (Feb. 10, 
1955), during the ten months follow- 
ing infiltration of the left sterno- 
cleidomastoid musele, the patient had 
had one brief recurrence of dizziness, 
and she had been entirely free trom 
symptoms for over four months since 
infiltration of the right  sterno- 
cleidomastoid muscle. 


DISCUSSION 


Sinee this 
drome new to the pediatric litera- 
ture, it is pertinent to review briefly 
the 


trigger areas.” * 


report presents a syn- 


characteristics of myofascial 


11, 17, 18 
Attributes of Trigger Mechanisms. 

A trigger area is a physical sign, in 
that it is discovered on physical ex- 
amination. It is a localized spot of 
deep tenderness, with a lowered deep 
pain threshold. When that part of 
the muscle containing a trigger area 
under or between the fin- 
twitch is usually 
A series of fasciculations may 
When 
the examiner sustains pressure on the 
tender spot, pain is usually evoked 
The patient points 
to the region where pain is felt and 
the 


is rolled 
gers, a localized 
seen. 
even be set off in this way. 


in a remote area. 


so delineates referenee zone. 





oo» 
D at at 


When 
elicited by 


referred pain is not clearly 
pressure, contact of a 
needle will induce it; in this ease the 
stimulus is probably more precisely 
active 
three 
localized deep hyperalgesia, 


applied. Thus, a_ clinically 


trigger area is revealed by 
things: 
fasciculation, and the capacity to set 
off referred pain. 

It is not generally appreciated 
that skeletal 


constitutes a clinical probl m is re- 


most muscle pain which 


ferred. movements which in- 


volve either a full passive stretch or 


Body 


strong active contraction of a muscle 
and 


so mechanically stimulate the trigger 


may raise its internal tension 
area to set off referred pain.'® 


High 


pain may be accompanied by certain 


intensity referred muscle 


autonomie coneomitant.’ **'? These 


coneomitants are localized to refer- 


under vari- 
skin 


temperature, 


ence zones and inelude, 


ous eonditions: lowered resist- 


anee, lowered — skin 


sweating, pilomotor stimulation, 


vasoconstriction, or vasodilatation. 
Sometimes a nonpainful concomitant 
of the trigger mechanism, such as 
vertigo, is the conspicuous symptom 
while pain itself is negligible. 
Referred and non- 


pain patterns 


coneomitants of myofascial 
both 


person to 


painful 


trigger mechanisms are rela- 


tively constant from per- 


son for a particular site of origin. 
Our familiarity with these attributes 
of the 


led us 


sternocleidomastoid musele 
the disorder 
the 


way, the well-known patterns of re- 


to the souree of 


in the ease reported. In same 


ferred visceral pain enable one to 
identify a viseus that is causing pain. 

Clinical Features of the 
cleidomastoid Syndrome.—The sternal 


the 


Sterno- 


and elavieular divisions of 
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sternocleidomastoid muscle each gi 
rise to a specific symptom-complex 


Contrary to expectation, neck pai 


and stiffness are not features of t] 


syndrome. Trigger mechanisms j 


the (anterior) section ar 
characterized mainly by 
pain in the orbit, 


and throat, and oceasionally in th: 


sternal 
unilatera! 
forehead, chee! 


sternum, with laecrimation, conjune 
tival 


eyelid on 


ptosis of the 
the affected 


reddening, and 


the side of 
muscle. 


When the 


division of 


clavicular (posterior 
the 
muscle is involved, the symptom-com 


vertigo 


sternocleidomastoid 


plex has three components: 
or dizziness,* and head 
ache." The vertigo is mainly pos 
tural.¢ Any of the three com- 
ponents may dominate, although they 


imbalanee, 


usually oceur together. These fea 
tures are illustrated by 
port. At the 
this patient had 
equilibration without 
About a week later, she had a period 
of imbalance without vertigo. Head 
ache did not develop until two weeks 
after the onset of vertigo. 


the ease re 
her 
and dis 
headache 


onset of illness, 


vertigo 


In some eases of postural vertigo 


or dizziness due to trigger mechanism: 
in this muscle, headache appear 
first: The reference of pain fron 
trigger areas in the elavieular divi 
sion includes the occipital, mastoid 


*By “dizziness” we imply a vague di: 
agreeable sensation within the head, such ¢ 
giddiness, unsteadiness, or a _ feeling th 
something moves inside the cranium. “Ver 
tigo” is a more specific sensation involvir 
rotational movements of the subject or tl 
environment, with marked loss of equilibriur 
it may be regarded as a severe form < 
dizziness. 

+By “postural” we mean movement of tl 
body as a whole or the head alone which ir 
volves changes in the tension of the neck mu 
cles, whereas “positional” involves a chang 
in the pull of gravity on the head supporte 
in such a way that altered tension in the ne« 
muscles and postural reflexes are presumab! 
not initiated. 




















and frontal regions on the same side, 


as observed in this patient (Fig. 1). 
As her headache inereased, pain 
crossed to the opposite side of the 
forehead. <A correlation of the ex- 
tent of referred pain with the ir- 
ritability of the trigger mechanism 
has noted.’* '® Crossed refer- 
ence of pain from myofascial trigger 
areas has also been deseribed,®* and 


been 


its probable pathways in the central 
nervous have been investi- 
gated.?° 
Although 
trigger areas are present in only one 
the 
sation is not localized to one side of 
the 
may assume a definite pattern. In 
patient the left sternocleido- 
mastoid was predominantly affected 


system 


dizziness results when 


sternocleidomastoid muscle, sen- 


head. The imbalance, however, 


this 


at the onset, and she consistently 
veered or fell toward the right. In 
other patients, however, 
noted that the direction of fall was 
to the side as the involved 
sternocleidomastoid muscle.? 


some we 


same 


Trigger mechanisms in the sterno- 
not 
monly accompanied by vomiting, al- 
though nausea is frequent. 
the 
was the 


cleidomastoid muscles are com- 


Syncope 


may oeeur, even in absence of 


severe vertigo; this situa- 
tion the last 

he symptom-complex in this patient. 
pairment of hearing and tinnitus 


re usually absent. 


during recurrence of 


Neurological ex- 
amination is normal, exeept for an 
afaxie at times. Spontaneous 
nystagmus is not a feature, nor is 
ordinarily elicited on 
‘eral or vertieal gaze when the pa- 


gait 
nstagmus 


nt is examined during dizziness in- 

diced by change of posture. 
Differential -This ease 

postural vertigo and headache is 


Diagnosis. 
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of interest in that a battery of diag- 
nostie tests proved negative for any 

originated in the 
that the  electroen- 
cephalogram showed some nonspecific 


disorder which 


head, except 
variations from the normal. In par- 


ticular, special tests of cerebellar, 
vestibular, auditory, and ocular fune- 
tion failed to reveal any abnormal- 
A Nylen test for 
was not performed on 
the 


stimulation, to- 


ity. positional 
nystagmus*'-** 
this patient, since normal re- 
after 


gether with the normal audiograms, 


sponse -aloric 


seemed adequate to exelude_ ves- 


tibular disease. The negative find- 


ings ruled out well-known causes of 
postural vertigo or dizziness, which 
include: Méniére’s disease; petit 
mal; inereased intracranial pressure ; 
lesions of the cerebellum, brain stem, 
or vestibular apparatus; ocular dis- 
‘ase; pathology of the ear; mastoidi- 
tis and sinusitis; postural hypoten- 
sinus syndrome; 


and earotid 


hypertension ; hysteria; and ingestion 


sion 
of toxie drugs.” 74 

A diagnosis of the sternocleidomas- 
toid syndrome is not made by exelu- 
sion, however. An essential step is 
the demonstration of trigger areas in 
the musele. If 
the muscle is examined in 
ner 
in the 
response is evident, and referred pain 


sternoeleidomastoid 

the man- 
irritability 
abnormal 


deseribed, increased 


form of an twiteh 
in the regions of spontaneous head- 
ache, and transient dizziness are usu- 
ally evoked. The precaution should 
be taken at the time of such an ex- 
amination to apply ethyl chloride 
spray over the trigger areas. Other- 
wise the symptoms induced by digi- 


tal stimulation may not subside and 
an ‘‘attack’’ follows. 





to 
+ 


THE 


It should be noted that torticollis, 


either fixed or spasmodie, is not an 
essential feature of trigger mech- 
anisms in this musele, nor does the 


clinical picture suggest a congenital 
the sternoclei- 

Final 
that the symptom-complex depends on 


fibrosis or ‘‘tumor’’ of 


domastoid muscele.** ? proof 
a myofascial mechanism is its prompt 


and prolonged disappearance with a 


therapeutie trial of local blocking 
procedures. 
Therapy. The first procedure em- 


ploved in this patient was ethyl chlo- 


ride spray. Symptoms were relieved 
the 


peated applications of 


four days in whieh re- 

the spray to 
The method of 
important 


during 


the neck were made. 
spraying is beeause its 
mechanism of action is probably not 
but 


15, 16 


simply that of local anesthesia 
rather that of 


Relief of pain by counterirritation is 


counterirritation.* 
believed to be due to changes in the 
central excitatory state induced by an 
intermittent barrage of afferent stim- 
the cold 


uli,27*5) in this instanee, 


shoek. 
When 


quent to tonsillectomy under general 


symptoms recurred subse- 
anesthesia, trigger areas in one sterno- 
infiltrated 
A single treatment of 
afforded total relief of 
vertigo, imbalanee, and headache for 
At this time, 
a brief reeurrence of symptoms was 


cleidomastoid muscle were 
with procaine. 
this kind 
five and a half months. 


found to depend on trigger areas in 
the 
muscle ; 


opposite sternocleidomastoid 


these were similarly elimi- 
nated by treatment. 
If this the 


such a favorable response to therapy, 


one 


were sole instance of 
one could not exelude the possibility 
that the disappearance of signs and 


coincidental. When 


symptoms 


was 
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this case is viewed in the light of + \x 
larger series already reported,’ {iis 
possibility becomes unlikely. 

The technique of procaine infil! 


», 29, 30 


tion of trigger areas’ ? involves 


thorough needling of the muscle mass 
which contains the trigger area, with 
continuous injection of small amounts 
of the the 
areas reached, 
after the 
digital pressure no longer elicits deep 


solution. If all trigger 


have been within a 


minute or two infiltration, 


tenderness, a twitch 
ferred pain. It is important to check 
the accuracy of the injection, and if 
these indices have not disappeared, to 
reinfiltrate the musele at a 
different depth or angle. 


response, or re- 


slightly 


Interruption of trigger mechanisms 
by intramuscular procaine infiltration 
does not depend primarily on local 
anesthesia by the drug, 
dry needling or _ infiltration 
physiologic saline may eliminate the 


since either 
with 
trigger areas.’* *' How dry needling 
accomplishes this is speculative. One 


advantage of using procaine, even in 


a coneentration as low as 0.25 per 
eent, is that it lessens the intensity 
and duration of both loeal and rv 


ferred pain when the needle hits the 
trigger area. 

Etiological Factors.—If relief after 
local treatment of the muscle is on! 
temporary, further should ly 
made, first, for additional (untreated 
for 


remote disorder which provides a ¢o1 


search 
son 


trigger areas and, second, 


tinuing source of noxious impulses 1 


reactivate the myofascial  trigg 
mechanism, As Gorrell®? — stated 
‘Relief of pain by local anesthet 


injections does not free one from tl! 
responsibility of determining a pos 


sible serious cause for the pain.’’ 








ms 


on 
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Inciting and predisposing causes in 
this patient were probably: 

(1) Repetitive strain of the sterno- 
eleidomastoid muscle during overhead 
work in pulling down the attie ladder. 
Either overuse or sudden injury to 
the musele, as in the postconcussion 
syndrome,' may activate a_ trigger 
mechanism. 

2) Infection in the tonsils and 
upper respiratory tract. After tonsil 
lectomy, reactivation of the trigger 
areas with return of postural dizzi- 
ness coincided with a fresh respira- 
tory infection contracted at home. 

3) Hypometabolism. Some _ pa- 
tients’? who are subject to reeur- 
rent attacks of skeletal muscle pain 
mediated by myofascial trigger mech- 
anisms have a low basal metabolie 
rate, normal serum protein-bound 
iodine, spontaneous creatinuria, and 
impaired creatine retention (Bene- 
dict-Folin method). These patients 
do not present the classical picture 
of hypothyroidism. The case re- 
ported may fit this category, because 
of the spontaneous creatinuria (in 
terms of absolute creatine output for 
the children) and the borderline low 
hasal metabolie rate. 

Pathophysiology—The question 
arises as to how a trigger mechanism 
in the sternocleidomastoid muscle can 
bring about vertigo and disequilibra- 

nm. A simple explanation is that 

normal discharges from the proprio- 
cptive receptors in this muscle, which 
is the chief balancing muscle of the 
lead, misinforms the brain as to the 
position of the head during changes 
i) posture. The role of tonie neck 

lexes in the maintenance of equilib- 

m is well known. 
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Another hypothesis is that the bar- 
rage of impulses which reaches the 
central nervous system by virtue of 
the lowered thresholds in the trigger 
area results in reflex vasospasm in 
particular areas of the vestibular ap 
paratus, brain stem, or cerebellum.” *® 
These regions may be regarded as 
specific reference zones of the sterno- 
cleidomastoid muscle. This explana- 
tion is in harmony with Williams’ 
statement®* regarding pseudo-Méni- 
ére’s disease, that ‘‘vasospasm of the 
internal auditory artery, an end-art- 
ery which supplies the crista of the 
horizontal semicireular canal, could 
readily account for recurrent attacks 
of vertigo without signs of cochlear 
(auditory) disturbanee.’’ Rambo and 
associates** found in the monkey that 
neither sympathetic nor parasympa- 
thetic denervation of the inner ear 
produced signs of damage to the 
cochlea or labyrinth during ten days 
to two months. Furthermore, no sig- 
nificant immediate change in the eali- 
ber of the labyrinthine vessels was ob- 
served. These ablation experiments, 
however, do not reproduce conditions 
of prolonged stimulation. In the 
sternocleidomastoid syndrome, it is 
still possible that both disturbed pro- 
prioception and localized reflex vaso- 
spasm in the brain operate together 
to produce the symptom complex. 

One wonders how many of the cases 
of postural vertigo or dizziness with- 
out auditory phenomena, which like 
this one were termed pseudo-Méniére’s 
disease, may represent syndromes of 
the sternocleidomastoid muscles. The 
number of unelassified cases of this 


type is quite large. Lindsay*® states, 
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‘In general medical practice, attacks 
of vertigo occur more frequently with- 
out any associated auditory disturb- 
anees and without any definite disease 
of the central nervous system. Vertigo 
of this type frequently cannot be 
localized definitely to either the cen- 
tral or the peripheral vestibular ap- 
paratus. The general term ‘pseudo- 
Méniére’s syndrome’ has been fre- 
quently applied to this type of attack 


of vertigo.”’ 


SUMMARY 


In an ll-yearold girl, attacks of 
postural vertigo and headache were 
traced to their source in trigger areas 
in the sternocleidomastoid muscle, the 
ehief balancing muscle of the head. 
This is the first ease of this syndrome 
to be reported in the pediatrie litera- 
ture. 

Etiological factors, diagnosis, treat- 
ment by local measures directed at 
interrupting the trigger mechanism, 
and the pathophysiology of the sterno- 
cleidomastoid syndrome are discussed. 

A concept of the myofascial trigger 
area as a physical sign with predict- 
able patterns of referred pain and re- 
flex autonomie coneomitants is pre- 
sented. 

Every patient with headache, pos- 
tural vertigo or dizziness, and im- 
balanee should be examined routinely 
for related trigger areas in the sterno- 
eleidomastoid muscles. A therapeutic 
trial with ethyl chloride spray and 
procaine infiltration of the trigger 
areas should be made. Temporary or 
partial relief implies either insufficient 
treatment or reactivation of the trig- 
ger mechanism reflexly by remote dis- 


ease. 
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Philadelphia Sept. 14, 1785. Sickness is at this time very prevalent in most parts 


e country, and many grown persons but chiefly children, have been carried off. We 


told in particular of one precinct in Ulster County, where almost every child under 


age of six years, have been snatched 


the tender embrace of their affectionate 


nts by that grim and inexorable tyrant DEATH. 
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THE EFFECTIVENESS OF CHLORPROMAZINE (THORAZINE) WITH 


CEREBRAL PALSIED CHILDREN 


Eric Dennorr, M.D., Anp RayMonp H. Houpen, M.A. 
PROVIDENCE, R. I. 


HE current efforts at developing 


over-all treatment programs for 
palsied children utilize all 
available techniques and procedures 
Not only 


do present methods need evaluation to 


cerebral 
in medieal and allied fields. 


determine their effectiveness, but new 


advances in treatment need evalua- 
tion to determine their worth for in- 
clusion in the therapeutie programs. 
The use of drug therapy as an ad- 
junet in cerebral palsy treatment has 
been accepted for some time. How- 
ever, studies of previous new drugs 
have either been negative’ or incon- 
clusive.2. In these evaluation studies, 
it has been recognized of utmost im- 
portance to test the drug against the 
effect of a placebo. A new drug can 
be considered to be of value only if 
its results are significantly better than 
those obtained when the child is re- 
ceiving a placebo. 
(10-[3-dimethyl- 


aminopropyl| - 2 - chlorphenothiazine 


Chlorpromazine 


hydrochloride) has been deseribed as 
a central nervous system depressant.* 
Preliminary tests have indicated that 
cortical 
cere- 


chlorpromazine acts at the 
levels in the 
diencephalon in the 


and subeortieal 
brum, at the 
medulla, and, to a lesser extent, on 
ganglia and the peripheral autonomic 
system. Its relaxant effect is thought 
to be the 


From the Crippled Children & 
Rhode 


result of interruption of 


Adults of 


Island, Inec., the Meeting Street School. 
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neural impulses passing between the 
diencephalon and the cerebral cortex. 
Tests in animals and human beings 
indicate that chlorpromazine is rela- 
tively nontoxic, and has a fairly wide 
range of application to control of 
nausea and vomiting, intractable pain, 
hiecoughs, as well as anxiety states 
and a variety of mental and emotional 
disturbances, 

The requirements for a successful 
drug in cerebral palsy should be: (1 
beneficial effect 
all behavior, (2) 
musculature, (3) palatibility and ease 
of administration, (4) low toxicity. 
This study will evaluate chlorproma- 


on the ehild’s over- 


relaxant effeet on 


zine with these criteria in mind. 


METHODS 
Subjects—The subjects were eigli' 
een cerebral palsied children, aged | 


to 12 years (modal age 3 years), wl 
had been attending the Meeting Stre: 
School for at least eight months priv 
to the beginning of the study, eith: 
in the preschool group or regular! 
on an appointment basis. All childré 
had been well followed medically, an 
had been given an individual psyeh: 
logical examination. There 
wide range of physical handicap, fro. 


was 


mild (six) through moderate (two 
to severe (ten). <A mildly hand 
eapped child is one whose gait 


speech, and physical activity appea 
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normal exeept that fine precision of 
movement may be impaired. A moder- 
ately handieapped child is able to walk 
unassisted, although his gait may differ 
from the normal. Generally, he has 
only fair use of one upper extremity. 
His speech is understandable, but may 
be indistinet. A severely handicapped 
child is usually unable to eare for all 
his own bodily needs beeause he is 
unable to walk unassisted, talk clearly, 
or has little use of his hands. There 
was a wide range of intelligence in- 
cluded, from average (three) through 
borderline (four) to mentally defee- 
tive (eleven). 

Beeause chlorpromazine was being 

evaluated for its beneficial effeets on 
behavior as well as its relaxant effect 
on musculature, the children were 
classified behaviorally as follows: (1) 
there were four children who had 
“body anxiety,” that is, children who 
showed fearful reaction to their body 
position in space (for example, ex- 
treme fear of falling, fear of heights, 
ete.), (2) there were four who were 
classified as “anxious” due to emo- 
tional or environmental causes, rather 
than the above “organie anxiety,” (3) 
the remaining ten eases were classified 
as “not anxious.” 
Experimental Design.—Each  sub- 
et was his own control. That is, 
the group was divided in half at ran- 
dom, with one half (Group A) receiv- 
ine the drug first for a two-week in- 
terval and then the placebo for a simi- 
lav period. The other half (Group 
B reeeived the placebo first, then the 
ding. One of us (R. H. H.) alone 
know when the child was receiving 
mecieation or a placebo, 

rug Dosage—Chlorpromazine 

orazine) was administered as an 
0: nge-flavored syrup. One 5 e¢.e. tea- 


spoonful contained 10 mg. of chlorpro- 
mazine hydrochloride. The placebo, 
prepared by the manufacturer espe- 
cially for this study, was identical in 
taste, odor, and color with the syrup. 
The dosage caleulated for children up 
to the age of 5 years was 10 mg. three 
times a day. For older children, the 
dosage used was 20 mg. three times a 
day. 

Rating Procedures.—Several rating 
procedures were utilized. 

1. Physical and occupational thera- 
pists rated each child’s reactions in 
at least two of four experimental 
situations: 

(a) Plank walking. Child is asked to walk 

4 feet on a 1-foot-wide board placed 
3 feet above floor level. Perform- 
ance ability and behavior were re- 
corded. 

(b) Blanket pulling. A young child, 
unable to walk, was placed in a 
blanket on a table in a supine posi- 
tion, and the blanket was pulled 
quickly under the child. Child’s be- 
havior was recorded. 

Blindfold situation. Child played 
“pin the tail on the donkey” with 


the therapist. The child’s reactions to 
being blindfolded were recorded. 

(d) Ring suspension. Child reaches for 

gymnasium rings, 5 feet above the 
floor level, while standing on a chair. 
While suspended by his arms, the 
chair is removed from under the 
child. His ability to grasp and hang 
onto the rings and his behavior were 
recorded. 

Each child was tested individually 
and rated for physical performance 
and behavior by physical and ocecu- 
pational therapists independently. Ob- 
servation records were kept to note the 
child’s improvement or nonimprove- 
ment in physical performance. <A five- 
point rating seale that indieated de- 
grees of anxious behavior was also 
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utilized. The total anxiety score was 
made up of combined test ratings in 
the experimental situations. The rat- 
ings were taken (1) before any drug 
or placebo was administered, (2) 
while on the drug, and (3) while on 
the placebo, 

2. The speech therapist and nursery 
school teacher rated each child attend- 
ing the preschool group on his ¢o- 
operation and participation in group 
play. The amount of greater partici- 
pation in play was taken to be indiea- 


icterus indices, thymol turbidity, | nd 


cephalin flocculation tests. These \ ere 


done six months after initial sti iy 
Thirteen ot ie 
children studied were still on the drug 


had been completed. 


at the time of the laboratory analysis. 


RESULTS 
1. Experimental Situations.—Thera- 
pist rating seales indicated that nine 


(50 per cent) of the eighteen childre 


studied showed improved behavior on 
medication, as compared to three (17 


TABLE [, CLASSIFICATION OF CHILDREN SHOWING IMPROVEMENT WHILE RECEIVING 
CHLORPROMAZINE 


CASI DIAGNOSIS 
1 Spastic quadriplegia — 
2 Spastic paraplegia 
3 Spastic diplegia 
i Spastie right hemiplegia 
5 Spastic left hemiplegia 
6 Cerebral palsy, mixed 
7 Cerebral palsy, mixed 
8 Spastie diplegia 
9 


Spastie quadriplegia 


AGI 
DEGREE I. Q. (YR.-MO, 

Severe 40 7-6 
Moderate 40) 3-8 
Moderate 25 2-11 
Moderate 38 3-2 
Severe 27 1-2 
Severe 100 12-1 
Moderate 104 3-5 
Severe 14 5-9 

3-1 


Severe 14 


TABLE IT, OrIGINAL RATINGS AND BEHAVIORAL IMPROVEMENT ON CHLORPROMAZINE 


BODY ANXIETY 
Totai 4 4 
Improvement } 100% 1 


tive of either greater relaxation or 
lessened withdrawal. 

4. Physical and occupational thera- 
pists were asked to make predictions 
when Group A was on the drug and 
when Group B was on the drug, as to 
which children were receiving drug 
and which were not.* 

Laboratory Tests. Laboratory tests 
included complete blood eounts, ecom- 
plete urinalysis, clot retraction time, 
and blood platelet counts. Liver fune- 
tion tests included urine urobilinogen, 


*The null hypothesis was tested by X2 cor- 
rected for continuity. Clinically, if there is 
no effect of the drug, therapists are expected 
to discriminate between children on or off the 
drug no greater than chance. 


ENVIRONMENTAL ANXIETY 


MENTAL DEFICIENCY 
(NONANXIOUS) 
10 


(25% ) 4 (40%) 


per cent) who improved while on 
placebo. This difference is statistica 
significant at the .01 level. The i 
provements appeared mainly in | 
havioral adjustment to the exp 
mental situations, rather than any } 
laxant effect on musculature. (Ta! 
I.) 

2. Lessened Body Anviety.—Of 1 
four children classified as having “bo 
anxiety,” four, or 100 per cent, wi 
rated as improved. On the ot! 
hand, there was improvement in 01 
one of four of the children who we 
environment 


(Table IT.) 


anxious because of 


stress alone. 
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four of the ten children rated as 
‘“nonanxious’’ improved by being 
more relaxed behaviorally. They were 
happier, less irritable, readier to ad- 
just to new situations. Parents re- 
ported these children ate and slept 
better, and were less constipated. 

3. Therapist Predictions—B oth 
therapists who were asked to predict 
which children were on the drug, pre- 
dicted correctly in fifteen of eighteen 
children. This prediction is  signif- 
icantly greater than chance at the .01 
level. 

4. Correlation of Therapists and 
Doctor’s Ratings.—Doctor’s ratings of 
improvement or nonimprovement were 
correlated with therapists’ ratings of 
improvement or  nonimprovement. 
There was agreement on fourteen of 
eighteen children. This agreement is 
significant at the .01 level of con- 
fidence. 

5. Administration.—There was no 
difficulty in getting parents to admin- 
ister the drug in the liquid form. Ap- 
parently, the children found it pal- 
atable, and without any prolonged 
adverse effects. During the first few 
days of drug administration, some chil- 
dren were listless and slept longer than 
usual. Dizziness and nasal congestion 
were not reported, while constipation 
was reported in one ease. 

6. Parents’ Reports—Of seventeen 
parents who reported, eight reported 
improvement, five no change, and four 
reported the child was worse on the 
drug. Improvement was reported as 
increased appetite, sleeping better, less 
irritable, more relaxed. Children re- 
ported as worse were said to be more 
irr table. There was agreement in 
on’ seven out of seventeen eases be- 


tw on therapist and parents’ reports, 
ev. though the parents reported im- 


provement in eight children (similar to 
the total number rated as improved by 
the school staff), i.e., as many parents 
reported improvement as the ther- 
apists, but these were different chil- 
dren. Apparently, parents look for 
different criteria of improvement than 
do professional workers. 

7. Drug Toxicity—In seventeen of 
the eighteen cases, there was no evi- 
dence of any toxicity referable to the 
blood, urine, or liver. 
3 plus cephalin flocculation test was 
positive without any other corrobora- 
tive evidence of liver damage. This 
was noted six months after the child 
had discontinued medication. 


In one ease, a 


DISCUSSION 

In the light of the requirements 
presented for a suecessful drug in 
cerebral palsy, chlorpromazine was 
found to have (1) beneficial effect on 
the child’s over-all behavior, (2) 
palatibility and ease of administration, 
and (3) low toxicity. 

There was no appreciable specific 
beneficial or deterrant effect on muscle 
status when the child was examined 
by the usual clinical methods. How- 
ever, the child’s good humor made it 
easier for therapists to do therapy with 
a more relaxed child. The results of 
this study emphasize that looking for 
specific improvement in muscle status 
(i.e., diminution of spasticity) is not 
as important as the over-all behavioral 
improvement a child may make. 

To further supplement the month’s 
experimental study, seventeen of the 
eighteen children continued to receive 
medication from one to ten months 
(mean: 4.3 months) after completion 
of the study. Eleven of these children 
continued to improve in physical and 
emotional adjustment. 
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Most remarkable was the dramatie 
improvement in four children while on 
the drug. One boy, a 12-year-old, 
severely handicapped, mixed athetoid- 


spastic quadriplegia who had never 


walked before in his life, gained enough 
confidenee to try to walk without help. 
Another child, a 3-year-old, severely 
handieapped, spastic quadriplegia, who 
had eried continuously, and laying in 
scissors position on the doctor’s exam- 
ining table, sat by herself unsupported 
on the edge of the table, and spoke 
several words clearly. Unfortunately, 
there was some regression physically 
and behaviorally when the drug was 
discontinued.* 

Analogous to the  pain-relieving 
effeets of chlorpromazine, in cerebral 
palsied children the physical handicap 
is still there but the child is not as 
much aware of it as previously. 

This study has emphasized that gen- 
erally too little attention is paid to the 
psychological factors in cerebral palsy, 
particularly anxiety and self-awareness 
associated with the child’s physical dis- 
equilibrium in space. It is felt that 
this drug may open up new research 
possibilities in the area of psyeho- 
biologieal research in cerebral palsy. 
In this way, a greater understanding 
of the integration of the psychological 

*From a psychological point of view, it 


was interesting to note certain relationships 
between body anxiety, physical handicap, and 


mental level. From the present information 
ivailable, the following tentative conclusions 
can be drawn Body anxiety, as we have de- 


fined it, may or may not be typical of a 
severely physically handicapped child, but 
body anxiety does not appear to occur in 
mildly physically handicapped children. Body 
inxiety does not occur in low-grade or mid- 
lle-grade mentally deficient children regard- 
less of the degree of physical handicap. It 
would thus appear that there must be a 
certain degree of intelligent self-awareness in 
the child for body anxiety to be experienced 





« THE JOURNAL OF PEDIATRICS 


and physiological aspects of beha ior 
may eventually be used to enhance + he 


therapeutic armamentarium. 


SUMMARY AND CONCLUSIONS 


Chlorpromazine was evaluated for 


its physical and behavioral effects on 
eighteen cerebral palsied children. 
Improvement was found in 50 per cent 
of the children, a significantly greater 
improvement than when the ehildren 
were merely receiving a placebo. Of 
four children rated as having “bod 
anxiety,” all (100 per cent) showed 
improvement. Both intelligent and 
mentally deficient children showed in- 
ereased relaxation and __ lessened 
anxiety, were happier, less irritable, 
and easier to manage. There were no 
toxie effects noted, clinically or by 
laboratory studies. 

We wish to thank Smith, Kline & French 
Laboratories, Philadelphia, for making 


available Thorazine syrup and placebo solu 
tion for this study. We also wish to ex 
press our gratitude to the following staff 
members of the Meeting Street School for 
their wholehearted assistance in carrying 
out some of the practical details of this 


research: Naney B, D’Wolf, R.P.T., June 
Frantzen, O.T.R., Lois H, Averell, Ed... 
Speech Therapist, and Marilyn H. Doebler, 


Nu rsery School Teacher. 
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CEREBRAL PALSY 


A PracticAL ROUTINE FOR DISCERNING 


OCULOMOTOR DEFECTS IN CEREBRAL 


PALSIED CHILDREN 


GEORGE P. Gurpor, M.D. 
Cuicaco, Inu. 


ARLSON!' ? and Miller? found eye 
C defects existing in over 50 per 
cent of the patients with cerebral palsy 
resulting from central nervous system 
derangements. Guibor®* found 75 
per cent of a series of 142 cerebral 
palsied children possessed ocular de- 
fects. These defects often exist at 
birth. They are not usually noticed 
for a period of from one to three 
years. They are rarely treated ade- 
quately so as to develop good vision 
and adequate motor ability of the 
eyes. Freud’ recognized the associa- 
tion of ocular symptoms in the cere- 
bral palsied children, but did not dis- 
cuss their adequate treatment. Such 
defects are those of the motor system 

crossed eyes, conjugate deviations 
both eyes deviating to one side or 
upward), and/or nystagmus (a to- 
and-fro movement). With these de- 
fects there exists a visual loss (ambly- 
op which cannot always be over- 
come by treatment. Such anomalies 
of the eyes result in a loss of binocu- 
lar coordination and depth perception. 
Therefore, certain of these paretie 
chi dren fail to develop hand and eye 


, om the Department of Ophthalmology, 
Ch dren’s Memorial and St. Luke’s Hospitals, 


Ch ago, Ill., and Ryburn Memorial Hospital, 

Ot va, Il 

; esented before the Scientific Program at 

tl \nnual Meeting of the American Academy 

ry ‘erebral Palsy, Williamsburg, Va., Nov. 
54. 
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coordination, walking, talking, and 
reading as well as if normal ocular 
conditions existed. 

In addition, a prolonged turning of 
an eye toward the nose permits the 
inner ocular muscles to shorten and 
the outer muscles to lengthen. The 
face on the side of the deviating eye 
fails to develop, and there exists an 
atrophy of the tissues. 

Foerster® * stressed the fact that 
infantile hemiplegia is associated with 
lesions in the cortex which are dif- 
ferent than those found in adult 
hemiplegia. Kennard and _ Eetors*® 
have proved that recovery from experi- 
mental cortical lesions in the young 
is much greater than in the adult. 
The ability to recover from ocular de- 
fects is, likewise, greater in the in- 
fant. 

Where defective motor coordination 
exists, certain abnormal reflexes re- 
sult which may be associated with 
the spread of impulses displayed 
especially by patients with athetosis. 
When the child with athetosis re- 
eovers from his ocular motor and 
visual disturbances as a result of 
treatment, his athetosis decreases. 
When his glasses are removed, his 
athetosis reeurs. Children with ataxia 
may be affected similarly. Phelps’® 
mentioned the fact that in ataxia, the 
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disturbed balance makes it necessary 
for the child to learn to orient him- 
self by means of sight and other 
sensations. He discussed the use of 
braces. I believe in proper cases that 
lenses, prisms, and atropine cyclo- 
plegia also aid in correcting and 
overcoming abnormal eye movements, 
and, therefore, help these patients in 
coordinating eye motor activity, at 
times in walking, and in the use of 
their hands. 

Those who see patients with cere- 
bral palsy should be interested in the 
eyes as well as in the generalized 
motor and sensory abnormalities exist- 
ing in these children. 

Phelps,"’ in his discussion of rigidity 
associated with petechial hemorrhages 
from anoxemia, estimated the percent- 
age of cerebral palsied persons, and 
believed that for every 100,000 popu- 
lation there are seven with cerebral 
palsy. Of these, 56,000 are under 20 
years of age. From recent statistics 
concerning ocular defects in cerebral 
palsy, there are at least 42,000 with 
strabismus or other ocular defects. 
Should we not consider such ocular 
disturbances in these patients in our 
training program? 

The purpose of this paper, there- 
fore, is to present a few simple tests 
which will aid the examiner to ascer- 
tain the presence of an ocular motor 
defect or of a subnormal vision. When 
ocular defects are found and diagnosed 
by the specialist in cerebral palsy, he 
ean then refer the patient to an eye 
doctor who is interested in children’s 
eye diseases and their associated motor 
anomalies. 

The tests to determine the presence 
of an ocular motor defect consist of 
the corneal reflection and the rotation 


tests. 
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The corneal reflection test is \.sed 
to determine the presence of a stra is- 
mus or crossed eye. This test requires 
ten seconds and a close observation: of 
the child’s eyes, so that many pecia- 
tricians and ophthalmologists utilize 
the corneal reflection test to examine 
small children and infants. The cor- 
neal reflection test consists of shining 
a flashlight as the infant gazes at the 
light. The examiner, meanwhile, notes 
the position of the light refleetion from 
the surface of each cornea. <A tiny 
babe of 2 or 3 weeks of age will watch 
the light and often follow it with his 
eves as the doctor moves it from side 


to side. 






Corneal reflechon 
from the light of the 
ophthalmoscope 


Fig. 1.—Normal position of spot of light 
reflected from the cornea of the right 
Note that the reflection from the corneal 
face of the right eye is toward the n 
portion of the right pupil. 


N 


TECHNIQUE OF CORNEAL REFLECTI( 
TEST TO DETERMINE THE PRESENCE 


(PHY> 


ABSENCE OF A STRABISMUS 
LOGICO-ANATOMIC BASIS ) 


By observing Fig. 1, we see a d 
grammatie illustration of the lig! 
reflection from the right cornea. \ 
flashlight is held in the hand of te 
observer while the patient gazes °t 
the light with his right eve (the |: ‘t 
eye being covered). Note that 
reflection is toward the nose (Fig. 
and not in the central pupillary p: 
tion. This is the position of the lig 





ni 











GUIBOR: CEREBRAL PALSY 335 


for the normal eye. The infant’s left 
eye, likewise, displays a normal re- 
flection of the light from his left eye 
when the right eye is covered (Fig. 


9 


Binocular Corneal Reflection Test 
for Esotropia.—Suppose the right eye 
of any one infant deviates toward the 
nose—the reflection of the light from 
the right cornea will not remain de- 
centered nasally, but will be toward 


9 


the lateral side (Fig. 3.) 






Cornea) reflection 
from the light of the 


ophthalmoscope 


Fig. 2.—Normal position of spot of light 
refle d from the cornea of the left eye. 
Note that the reflection from the corneal sur- 
face of the left eye is toward the nasal por- 
tion of the left pupil 


Ins 


af’. Pupil 







Technique: Both eyes of the infant, 
remaining unoceluded, gaze at the 
light held by the examiner. The light 
will now appear lateral to the nor- 
mally reflected position if a right 
strabismus is present. Thus, the 
examiner may conclude that the child 
has a right esotropia of 10, 20, or 45 
degrees, depending upon the position 
from which the light is reflected from 
the patient’s right cornea. 

In a similar way, the left eye may 
be deviating toward the nose. In 
this instance, both of the infant’s 
eyes remain unoccluded as it gazes at 
the flashlight held by the examiner 
2 or 3 feet from his face. The corneal 
reflection will then be lateral to the 
normal nasal position. 

It must be known that early diagno- 
sis of a crossed eye by the corneal 
reflection test and early treatment to 
compel the crossed eye to foeus or to 
fix can be secured by dropping atro- 
pine once each week into the straight 
eve. The straight eye will be blurred 


Normal position-- no esotropia or crossed eye. 


10 degrees Right esotropia or convergent strabismus. 


Tf the spot of ight on the Right eye is at the edge of the pup! 


it 1s £0 degrees of Right esotropia. 


* the spot of light on the Right eye is at the edge of the colored portion (limbus) 


ris a 45 degree Right esotropia. 


E 3.—Composite diagrammatic view of the reflections of light from the cornea of the right 
eye to demonstrate concisely the possible positions of reflections. 





290 
336 THE JOURNAL OF PEDIATRICS 


f¢ 


a 
5 fe 
: e! 
2-3 al 
am te 
“é " 
* g e 
= s| 
= y 
4 7 u 
zz e 
aie S 


. ihe 
+ o> a 


_zs . 
aa li 


id type of 
e+ 


ithete 


= t 
s 


i 











eye turning in 


hit 


i 


VW ifip 








GUIBOR: CEREBRAL PALSY 33 


for two days by the drops each week. 
The crossed eye will be compelled to 
focus at least two days each week, 
and it will, therefore, develop vision 
after a long period of time with blur- 
ring of the better eye. The parents 
of the patient must be advised that 
the straight eye will turn, which is 
an indication that the crossed eye is 
focussing. The turning of the better 
eye is a good sign, and need not 
alarm the doetor or the parents. 


TECHNIQUE OF EXAMINATION TO 
DETERMINE A CONJUGATE WEAKNESS 
(ROTATION TEST) 

The examiner watches the move- 
ments of the patient’s eyes as the 
child gazes at a light as it is moved 
slowly from side to side, up or down. 
Youngsters under 6 months of age 
can gaze up and down easily, but 
usually not laterally. With much 
effort, however, he may look from 
side to side without moving his head. 
Normally, a child 6 months or older 
can follow the light with both eyes 
and ean hold a lateral position for 
three seconds. 

If the two eyes cannot move to the 
right or left, or up or down, or if the 
lateral position of gaze cannot be 
maintained, a conjugate defect is 
present. Conjugate defects are dis- 
turbanees in ocular movements and 
involve both eyes. They are paretie 
or spasmodie in character. The rota- 
tion tests should be repeated several 
tines before a definite decision can 
be reached concerning conjugate de- 


; 


». 

‘ig. 4 demonstrates such a patient 
with bilateral spastic hemiparesis. 
S'e displays a head-turning to the 
© | to compensate for an insufficiency 
6 gaze to her left (levoversion). 


Hypertonus of the right hand is ex- 
treme, A; she can gaze to the right, 
B, without excessive effort and main- 
tain this position (dextroversion) for 
a few seconds. In attempting to gaze 
to the left her eyes turn spasmodieally 
to the right and she is unable to 
move her eyes toward the left. Note 
the severe spasms of her facial muscles 
in C as she attempts to move her eyes 
to the left. Instead of moving her 
eyes, she must move her head to com- 
pensate for the insufficiency of levo- 
version (gaze paralysis to the left), 
D. When gazing straight ahead she 
resumes the position of her head and 
eyes as seen in A. These photographs 
are presented in order to clarify the 
appearance of the insufficiency of 
vaze to the left. 

Of the 142 patients with cerebral 
palsy studied in a previous report, 
there were forty-seven patients with 
such conjugate weaknesses (33 per 


cent). 


TECHNIQUE TO DETERMINE DISTANT 
VISUAL EFFICIENCY 

The testing for distant visual acuity 
usually requires that letters be pre- 
sented from a distance of 20 feet; 
the chart (Fig. 5) requires that the 
‘E”’? symbol be shown to the child 
from a distance of 10 feet only. This 
‘*E” chart at 10 feet can be employed 
for children 314 years or older. 

Technique: The child is seated eom- 
fortably and told he can play the “E” 
game. His left eve is oeeluded—the 
examiner standing 10 feet away holds 
the “E” symbol chart and asks the 
patient to point in the direction to 
which the “three fingers” point. The 
examiner points first to the largest 
“EE” which is easily seen by the average 


child. 
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GUIBOR: 
the examiner must approach 
closer to the patient than 10 feet to 
permit the child to see the large ‘‘E”’ 
accurately, the visual acuity is less 
than doctor 
holding the chart approaches to with- 
in 5 feet of the patient and the child 
E,’’ his visual 


normal. Suppose the 


sees only the large 
acuity is 3/200, or 3 per cent. 

Each eye is tested separately. After 
the vision of the right eve is obtained, 
the patient’s right eve is oeeluded and 
the vision of the left eve determined 
similarly. 

SUMMARY 

Ocular defeets exist in over 50 per 
cent of patients with cerebral palsy 
resulting from central nervous system 
derangement. 

These ocular motor defects should 
be detected 
vision oceurs in these children. Early 
treatment of these motor defects will 
and may improve 
motor ability, especially in 


before degeneration of 


develop vision 
general 
patients with athetosis or ataxia. 

Simple tests therefore, sug- 
gested for detecting the presence of 


reflection 


are, 
strabismus by the corneal 
test, conjugate defects by the motility 
vision by the 
An ‘‘E’ 


subnormal 


+39 
“iE 
4 


and 
means of the 


test, 
game. 


chart for 10 feet distance testing in- 
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stead of 20 feet distance is presented. 
This ‘‘E”’ 
visual efficiency as well as ordinary 


chart gives percentages of 


visual notations. 

Other tests such as the near vision 
and fixation 
omitted in this paper. 


tests are purposely 


It is a pleasure to thank Drs, Richard 
Gamble and John Bigler for their help in 
the preparation of this paper, 
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NUCLEASES IN THE CEREBROSPINAL FLUID 


IV. DeEPHOSPHORYLATION OF NUCLEIC AcIDS BY THE CSF, EspectaALLy o1 
POLIOMYELITIS PATIENTS 


ERNEST Kovacs, M.D. 
TORONTO, ONTARIO 


IK first phase of enzymic hydrol- 
ysis of nueleic acids (NA), depoly- 
merization by nucleases'® 7° 22% in 
the cerebrospinal fluid has been de- 
seribed.'* ! A charactertistie pattern 
was observed in poliomyelitis speci- 


18 


mens. These findings stimulated us 
to study further steps in the NA 
metabolism, which ultimately lead to 
the complete disintegration of the com- 
plex moleeule. The present report 
deals with liberation of inorganic 
phosphate from pentose and desoxy- 
pentose nucleie acids (PNA and DNA) 
and their derivatives by CSF enzymes. 
The ferment systems involved are 


1 


nucleophosphatases,'' or nonspecific 


dliesterases,”: ' called by one writer 
oligonucleotidases,** whieh produce 
mononucleotides from depolymerized 
NA. Dephosphorylation of the nucleo- 
tides is brought about by nueleoti- 
dases,**> which are monoesterases and, 
in all probability, identical with acid 
and alkaline phosphatases. There is 
some evidence, however, supporting the 
existence of enzyme systems hydrolyz- 
ing exclusively the 3-P bonds of 
nucleotides.2* The specificity is al- 
ready proved for 5-nucleotidases, hy- 
drolyzing muscle adenylie and inosinie 
acids**; therefore the presence of these 
enzymes in the CSF will be reported 
in detail separately. 


From the Department of Hygiene and Pre- 
ventive Medicine, University of Toronto, This 
work was financed by a Mental Hygiene 
Grant, 
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METHODS 


The method is based on the assump 
tion that the source of inorganic 
phosphate (IP), under the conditions 
of these assays, is the NA, and its in 
crease is due to the activity of various 
enzyme systems present in the CSF. 

Highly polymerized PNA and DNA 
were used as substrates in 0.1 per cent 
concentration; the former dissolved in 
borate, acetate,’ or in Veronal-ace- 
tate®® buffer of pH 5 to 7.6+; the latter 
in Veronal-acetate buffer, pH 7+ 

Spinal fluid, 0.1 to 1 ml, and 5 mi! 
of NA solution were mixed. Magn 
sium sulfate was added in 0.003 M fina! 


concentration and the volume broug! 
up to 10 ml. with buffer. Substrat: 
and buffer with 0.1 to 1 ml. phys 
logieal saline and CSF in buffer alor 


were run in parallel, as controls. On 


drop of chloroform in each tube serv: 
as preservative. After incubation, 1 
IP concentration was determined 

the method of Fiske and Subbarow 
For this purpose, undegraded nuelea 
and proteins were removed by 1 
McFadyen reagent" in the PNA seri 
and by chilled 20 per cent trichlo: 
acetic acid in the DNA series.” 

other aliquots of the filtrates total ac 
soluble phosphorus (TASP) was det: 
mined by King’s method.’ '* Valu 
of the controls were deducted fro 
those of the systems and the differen 
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expressed as microgram per 10 ml. of 
the system, was the measure of the 
enzyme activity. 


lor the detection of oligonueleoti- 


dases two alternative approaches were 


tried. Nuelease-predigested PNA and 
DNA were used as substrate in the 
first method and inerease of IP and 


milliliter as 


TASP 
determined 


micrograms per 


in a modified MeFadyen 
filtrate.” The seeond technique con- 


sisted of the use of pure magnesium- 


CEREBROSPINAL FLUID 341 


techniques of Shinowara and associ- 


29 


ates.** 
eontrols was similar to those of the 


Composition of the systems and 


NA assays in all these investigations. 
The difference between the IP value 
of the system and controls indicated 


the degree of enzyme activity. All the 
determinations were made in duplicate. 
Samples were kept frozen at -25° C., 


thawed and centrifuged at room tem- 
Sterile routine 
was strictly observed in the handling 


perature before use. 


of ingredients. 


TABLE I, DEPHOSPHORYLATION OF PNA By CSF 
| RANGE OF INOR- | 
TOTAI NUMBER | GANIC PHOSPHATE | 
NUMBER OF WITH INCREASE IN | MEAN + STANDARD 
GROUP SAMPLES ACTIVITY uG/10 ML, | ERROR 
1. Normal and neurologi 36 17 Oto 3 0.7 + .002 
eally normal 
2. Meningitis 50 38 0 to 22 16 + .05 
3. a. Poliomyelitis 100 94 0 to 18 15 + .02 
b. Other virus diseases 20 17 0 to 16 - 
+, Syphilis 50 32 0to 9 6 + .04 
5. Miseellaneous neuro 50 23 0 to 20 5 + .05 
logieal conditions and 
psychoses 
PNA—0.1 percent in buffer pH 6.8+, 0.2 ml. CSF, 0.003 M MgS0O,, buffer up to 10 ml. 
olume, 1 drop of chloroform. Incubation 16 hours at 37° C. 


oligonucleotides of DNA,* as deseribed 
by 


viper venom? served as standard dies- 


Hurst and associates.’ Russel’s 


terase material. 


For the assays of 3-nucleotidases, 
PNA gently hydrolyzed by dilute 
Na.CO., and single mononucleotidesi 
or an equimolar mixture of four, 


simulating tetranueleotides, were used 
substrate in 0.1 per cent solutions 
in water. Desoxyeytidylie acid§ was 
the only one of the nucleotides of DNA 
Acid and 


alkaline phosphatases were measured 


examined during this work. 


0 glyeerophosphate substrate by the 


Courtesy Dr. G. C. Butler, Department of 
hemistry, University of Toronto. 
Supplied by Haffkine Institute, Bombay. 
Supplied by Nutritional 3iochemicals 
poration, Cleveland, Ohio. 

Courtesy Dr. G. C. Butler, Department of 


hemistry, University of Toronto. 


RESULTS 

The 360 individuals CSF’s examined 
were derived from five clinieal groups: 
(1) normal and neurologically normal, 
(2) meningitides, (3) poliomyelitis and 
(4) 


psy- 


miscellaneous virus diseases, 


syphilis, (5) neurological and 


chotie conditions. Criteria of classifica- 
tion were outlined previously.’® '™ 
Table I presents the results obtained 
with PNA substrate. 

Normal and neurologically normal 
CSF exhibited slight IP 
after incubation. Some of the menin- 
gitis and nearly all of the polio speci- 
mens showed the most intense activity 
of all the clinieal groups examined. 
The majority of CSF’s from neuro- 
logical and psychotie cases did not ex- 


increase of 
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hibit any change but, as an exception, 
high values were encountered in a few 
instanees. The highest percentage (94 


per cent) of positive assays in polio 


specimens is noteworthy. This is sig- 
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thirty-six displayed some activity; | \ 
majority of these were from non-new o- 
The highest activ 
twenty-eight out of fifty, was obsery«d 
in syphilis followed in order by thie 


logical diseases. 


miscellaneous virus 


nificant, because this was the largest samples, men 
TABLE II, DEPHOSPHORYLATION OF DNA By CSF 
RANGE OF INOR | 
| TOTAI NUMBER GANIC PHOSPHATE 
NUMBER OF WITH INCREASE IN’ | MEAN + STAND 
GROUP SAMPLES ACTIVITY uG/10 ML. ERROR 
1. Normal and neurologi 36 11 0 to 4 0.3 + Ol 
eally normal 
2. Meningitis 50 24 Oto 5 3 & .03 
3. a. Poliomyelitis 100 18 0to 8 3 + .02 
b. Other virus diseases 20 13 0to 7 
1, Syphilis 50 28 0 to 10 5 + .03 
5. Miscellaneous neuro- 50 22 0to 8 4+ 04 
logical conditions and 
psychoses 
DNA—9.1 percent in buffer pH 7.0+, 0.2 ml. CSF, 0.003 M MgS0O,, buffer up to 10 
volume, 1 drop of chloroform Incubation 16 hours at 37° C 
TABLE IIIT, DePHOSPHORYLATION OF NA AND OF OLIGONUCLEOTIDES (EXAMPLES) 
| INCREASE IN uG/10 
IN 
DIAGNOSIS SUBSTRATE pH “IP TASP 
Nonparalytie poliomyelitis PNA 6.5 25 129 
H. influenzae meningitis DNA 7.0 13 75 
Paralytie poliomyelitis Nuclease predigested PNA 5.5 16 63 
k. coli meningitis Nuclease predigested DNA 8.48 18 48 
Neurosyphilis (treated Desoxy-oligonucleotides 8.48 5 16 
Brain atrophy Desoxy-oligonueleotides 8.48 3 10 
i ml. substrate, 0.1 to 0.01 percent in buffer, 6.2 to 1 ml. CSF, 0.003 M MgSO,, buffer up to 
10 ml. volume, 1 drop of chloroform Incubation 16 hours at 37° C. 
TABLE IV. DEPHOSPHORYLATION OF MONONUCLEOTIDES (EXAMPLES 
INCREASE |! 
DIAGNOSIS SUBSTRATE pH IP 2G/10 mM! 
Neurosyphilis (treated Alkali hydrolysed PNA 9 Ss 
Subdural hemorrhage Mixture of 4 pentose-nucleo- 9 18 
tides (A:G:C:U acid 
Neurologically normal S-adenylie acid 9 0 
Meningococcal meningitis 3-guanylie acid 9 28 
Bulbar polio 3-eytidylie acid 9 18 
Brain tumor 3-uridylie acid 9 3 
Aleoholie encephalopathy desoxy evtidylie acid 9 5 


2 to 4 mil. substrate, 0.1 percent in distilled water, 0.2 to 1 ml. CSF, 0.003 M MegSoO,, buff 


up to 10 ml. volume, one drop of chloroform. 


clinical group and the low standard 
error indicates good homogeneity in 
the distribution of the IP values. 
Table II illustrates the results with 
DNA substrate. 
Of the normal and neurologically 
normal samples, only eleven out of 


Incubation 16 hours at 37° C, 


gitis, and polio groups. The amount : 
IP was generally lower than in t! 
PNA assays. 

Using examples taken from the hig 
est values observed, Tables III and I" 
illustrate the presence of various e! 
zyme systems which are responsib 
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for the dephosphorylation of NA and 

nucleotides. Simultaneous changes in 
two phosphorus fractions indicated 
simultaneous activity of nucleases 


the 
the 
and nucleotidases. 

This relationship was further evi- 
deneed by experiments using NA pre- 
digested by nuclease as substrate. Pure 
desoxyribo-oligonucleotides were also 
readily hydrolyzed by the CSF, re- 
sulting in a simultaneous inerease both 
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picture was produced in individual 
pentose nucleotides (adenylic, gua- 
nylic, eytidylie, and uridylie acid) or 
by the use of the mixture of these four 
mononucleotides in equimolar propor- 
tion, simulating the composition of 
tetranucleotides. Guanylie and uri- 
dylic acids were split at the highest 
rate, which agrees with the findings of 
others* * De- 
soxyribo-eytidylie acid was dephospho- 


8 


using tissue extracts. 


‘ABLE V. NUCLEOTIDASES, ALKALINE, AND ACID PHOSPHATASES DETERMINED SIMULTANEOUSLY 
(EXAMPLES ) 
IN- 
CREASE 
IN IP 
CSF uG/10 
DIAGNOSIS VOLUME | SUBSTRATE pH INCUBATION ML. 
Meningococus meningitis 0.2 ml. 3-adenylie acid 9 16 hr. at 37° C. 0 
Meningococus meningitis 0.2 ml. 3-adenylie acid 8.43 16 hr. at 37° C. 0 
Meningocoecus meningitis 0.2 ml. 3-adenylie acid 7.5 16 hr. at 37° C, 21 
Meningoecocus meningitis 0.2 ml. 3-adenylie acid 5 16 hr. at 37° C. 0 
Meningococus meningitis 0.2 ml. Glyeerophosphate 10.9 16 hr. at 37° C, 0 
Meningoecoeus meningitis 0.2 ml. Glyeerophosphate 5 16 hr. at 37° C. 0 
E. colt meningitis 0.2 ml. 3-eytidylic acid 9 16 hr. at 37° C. 2 
FE. colt meningitis 0.2 ml. 3-cytidylic acid 7.5 16 hr. at 37° C. 8 
FE. colt meningitis 0.2 ml. Glyeerophosphate 10.9 16 hr. at 37° C. 14 
FE. coli meningitis 0.2 ml. Glyeerophosphate 7.5 16 hr. at 37° C, 0 
Staphylococcal meningitis 0.2 ml. 3-adenylie acid 9 4 hr. at 37° C. 0 
Staphylococcal meningitis 0.2 ml. 3-adenylie acid 7.5 4 hr. at 37° C 6 
Pneumococcal meningitis 0.3 ml. 3-adenylie acid 9 16 hr. at 37° ¢ 14 
Pneumocoeeal meningitis 0.3 ml. 5-adenylie acid 8.45 16 hr. at 37° ©. 50 
Pneumococeal meningitis 0.3 mi. Glycerophosphate 10.9 16 hr. at 37° C. 21 
Pneumocoeceal meningitis 0.3 ml. Glyeerophosphate 5 16 hr. at 37° ¢ 22 


of the IP and the TASP due 


diesterases 


to econ- 
and 
Russel’s viper venom 


rylated by CSF’s, like the pentose 
nucleotides. 
Table V 


assays 


ecomitant action of 


mo LetePrga sec > ° 
monoesterases. shows the results of simul- 


served as a check for the splitting of taneous of nucleotidases and 


oligonucleotides; there was good agree- 
ment between the mode of action of 
s concentrated and the 
(SF's, exeept for the quantitative dif- 
enee in favor of the venom.® 
lable IV illustrates a further step, 
w'th more degraded substrates. 


alkaline and acid phosphatases acting 


on the appropriate substrates. 
enzyme g 

Usually there was close correspond- 
the the 


various substrates; occasionally, how- 


ence between splitting of 


ever, nucleotidase appears to be a 





The majority of polio, meningitis, 
a: d syphilis samples caused increase in 
I‘ when incubated with PNA previ- 
© sly hydrolyzed by alkali. A similar 


completely different enzyme as regard 
pH and temperature optimum. This 
is in accordance with the findings of 
Lehman-Echternacht.” 
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Magnesium activation usually en- 
hanees the dephosphorylation of NA 
and of nucleotides. A nonspecific de- 
polymerizing effect of the Mg ion has 
to be taken into account, '” particu- 
incubation, re- 
This fact, 


however, does not influence the results 


larly during long as 


quired in our experiments. 


directly, sinee the magnesium salt does 


not eause dephosphorylation in the 
molarity used. 

The highest values ever obtained of 
all the dephosphorylating enzymes in 
the CSF were found with 5-nucleotides 
acid and = inosinie 


(muscle adenylic 


acid ) The 5-nueleotidase responsible 
for this is quite frequently demonstra- 
ble in the CSF and in our experience 
it was the only phosphatase present in 
amounts comparable to those in tissue 


homogenates.* 


and organ extracts or 

The increased activity at pH 7.5 ex- 
ceptionally encountered (Table V) 
may be due to the presence of this 


enzyme or of specifie 3-nucleotidases.?? 

As a rule, a linearity of nueleotidase 
to CSF volume 
The enzymes were ac- 


activity in relation 
was observed. 
tive in wide pH range, from 3 to 10.9. 
Temperature optimum was around 37 
©.; prolonged ineubation above this 
temperature had a deleterious effeet on 
the 


except 


phosphatases, 
The 


thermostability observed in some in- 


nucleotidases and 


d-nueleotidase. relative 
stances is due to the presence of the 
latter. Borate buffer in- 
hibited the dephosphorylating enzymes 


partially 


but Veronal-acetate buffer gave optimal 
results. Deep-freezing, thawing, and 
at -26" C. 


able loss in activity of 3-nucleotidases 


storage caused an appreci- 


and phosphatases, but had less adverse 


effect on diesterases, if not often re- 
peated. 
*To be published 
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DISCUSSION 


ot 


Enzymie dephosphorylation 
polymerized NA by CSF oceurs on 
if 
simultaneously present and acting co 
secutively. The rate of IP productio 
is similar to that found with nueclease- 
predigested NA nucleotide 
therefore we could assume that 


nucleases and nucleotidases are 


Sul 


or 
strate ; 
oligonucleotides and nucleotides, 

ready present or recently formed, ar 
This in 
ment with the concept that nucleases 


IS agree- 


dephosphorylated. 
liberate only oligonucleotides* ® ** 
and that nonspecifie diesterases 
11, 23, 30, 31 and phosphomonoesterases 
‘are responsible for the hydrolysis 
PNA 
was more frequently dephosphorylated, 
RNA-se'* '* was more often 
present in the CSF than DNA-se,’ 
and because PNA is more labile in an 
alkaline 


neous depolymerization more easily.* 


of smaller molecular fragments. 


because 


milieu, undergoing sponta- 
During the study of lecithinases we 
detected nonspecific diesterases in thi 
CSF." 
are responsible for the observed split 
ting of predigested NA and of pure 


It may be possible that they 


oligonucleotides. 

The discrepancy observed between 
nucleotidase and phosphatase activ: 
tion in some assays may be caused b) 
the presence of either specific 3-nuele: 
tidase*? or 5-nucleotidase,® or bot! 
Our findings concerning phosphatases 
agree in general the results © 
Colling and Rossiter* who investigat« 
these enzymes in the CSF'’s of simili 
conditions. They found a significa: 
inerease of acid and alkaline phosph: 
tase in poliomyelitis and meningiti 
They did not investigate the splittir 
of NA and nucleotides. 

Bodian and Mellors*® assayed hist: 


chemically the phosphatases in reget 


with 
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motor neurons of monkey 


ing 
spinal cord and found an inerease of 


el 
acid phosphatase activity. Bodian and 
associates' were not able to reproduce 
the same findings biochemically, but 
they found a tenfold increase of acid 
phosphatase activity in the regenerat- 
These 


NA 


ing peripheral nerve stump. 
the 
nucleotide substrates. 


writers also mention use of 
and 

The results obtained with poliomye- 
litis specimens during this work, espe- 
cially against PNA and its derivatives, 
are significant and are in agreement 
15, 16, 17, 


18 


with our previous findings,'* 
suggesting an enhanced PNA metabo- 
lism in this condition. The origin of 
the enzymes was not systematically in- 
vestigated during this study but most 
the CSF’s were found in 
acute inflammatory conditions; 


of active 
how- 
ever, no strict correlation was apparent 
with the cell count in polio specimens. 

Only relative activity of the enzymes 
None 
were comparable in strength to con- 


in CSF eould be demonstrated. 


centrated or erystalline enzyme prep- 
except the 
This faetor, inherent in the dilute na- 
ture of the CSF and aggravated by 
small CSF 
necessitated the long period of incuba- 


arations 5-nucleotidases. 


the amount of available, 


tion. 


AND CONCLUSIONS 


Dephosphorylation of NA 
incubated under the conditions 
eseribed. PNA was attacked 
frequently (94 per cent) by CSF’s of 
polio patients. 


SUMMARY 


occurs 


when 


most 


The second most active 
group was the meningitides, followed 
b. syphilis and miscellaneous neuro- 
lovieal samples. 

UNA was more resistant to dephos- 
The activity 


) orylation. highest 


inst this substrate was found in the 
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syphilis group. Polio and meningitis 
specimens exhibited activity only in 
about 48 per cent of the cases. 

There is definite correlation between 
nuclease activity and dephosphoryla- 
tion in the PNA series. 
IP release is higher where high nuclease 


The degree of 


activity precedes the action of dephos- 
The ferment 
sponsible are nonspecific diesterases, 3- 


phorylases. systems re- 
nucleotidases, 5-nucleotidases, acid and 
alkaline demonstrated 
and illustrated. 


monoesterases, 


The significance of these findings is 
that they elucidate a further step in 
the enzymic hydrolysis of NA in the 
CSF. The high rate of dephosphoryla- 
tion of PNA by polio samples is im- 
portant because it sheds more light on 
an intensified PNA metabolism in the 
central nervous system during this dis- 
ease. 

I express my profound gratitude to the 


late Dr. D. T. Fraser for his advice and 
criticism, and to the staffs of the Toronto 


hospitals for supplying CSF samples. Spe 
cial thanks are due to Mrs. Katalin Vlossak 
and to Lajos Szendy for their technical 


assistance. 
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SECONDARY HYPERSPLENISM OCCURRING IN A SEVEN-MONTH-OLD 
INFANT WITH THALASSEMIA MAJOR 
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ECONDARY 
been deseribed in association with 


hypersplenism has 
splenomegaly from a variety of causes, 
both meehanieal and hematologic, such 
as Gaucher’s disease, sarcoidosis, tuber- 
culosis of the spleen, Hodgkin’s dis- 
ease, portal hypertension and thalas- 
semia major. The hypersplenie ae- 
tivity may manifest itself as excessive 
destruction of the erythrocytes, plate- 
lets, or neutrophils or any combination 
thereof. Although an inereased rate 
of destruction of normal erythrocytes 
has been described in patients with 
thalassemia major, this has not been 
reported previously in young infants. 
Moreover, published reports indicate 
that the presence of both hemolytie and 
manifestations of 
The present 
report concerns a patient with thalas- 
semia in whom, probably at the age 
of 5 months and certainly by 7 months, 
an enlarged spleen produced a severe 


thrombocytopenic 
hypersplenism is rare. 


anemia with a shortened survival time 
for normal red blood cells and a mild 
but definite thrombocytopenia. 


CASE REPORT 


(. M., a white male infant of Greek 
extraction, was admitted to St. Chris- 
t.pher’s Hospital for Children on Aug. 
~ , 1954, at the age of 7 months. He 
) been hospitalized elsewhere at the 

From the Department of Pediatrics, Temple 

versity School of Medicine and St. Christo- 

r’s Hospital for Children. 


age of 4 months because of a perianal 
abscess, which was successfully treated. 
At this time it was demonstrated that 
he had thalassemia major, his hemo- 
globin being 4.6 grams per 100 e.c. and 
his red blood cells 2,310,000 per cubie 
millimeter. He received a transfusion 
of 150 e.c. of packed red blood cells, 
following which his hemoglobin level 
rose to 10.1 grams per 100 ¢.c.; he was 
discharged on June 6, 1954. By July 
6 his hemoglobin level had fallen to 6.5 
grams per cent, necessitating a second 
transfusion of packed red blood cells. 
A third transfusion was also given on 
August 2, at which time his hemoglobin 
was 5.4 grams per cent. By August 
26, only twenty-four days after his last 
transfusion, his hemoglobin had again 
fallen to 4.5 grams per cent. Owing to 
the persistent severe anemia neces- 
sitating transfusions more frequently 
than would be expected in the usual 
patient with Cooley’s anemia, he was 
transferred to St. Christopher’s Hospi- 
tal for Children for further study. 

The infant’s delivery had been spon- 
taneous at 9 months’ gestation; his 
weight at birth was 8 pounds 6 ounces. 
He had eaten poorly since 2 months of 
age, his gain in weight had not been 
satisfactory, and he had always been 
excessively fussy. 

The family history failed to reveal 
anemia in any other member of the 
family, but the findings of thalassemia 
minor were present in both parents, 
with hypochromia, target cells, and 
poikilocytosis. 

Physical examination revealed a 
thin, very pale, hypoactive but very 
irritable infant with an olive-hued com- 
plexion. His height was 271% inches 


347 








O48 THE JOURNAL 
and his weight, 14 pounds, each being 
below the third percentile for his age. 
A grade IL systolic murmur was audi- 
ble at the base of the heart, the ab- 
domen was protuberant, and the edge 
of the liver was palpable 2 inches below 
the right costal margin; the tip of the 
spleen was 2% inches below the left 
costal margin in the anterior axillary 
line. The hemoglobin level at the time 
of admission was 4.5 grams per cent; 
the erythrocyte count was 2,140,000 
with 14 per cent reticulocytes, and that 
of the leukoeytes was 16,000 per cubie 
millimeter, with a normal differential 
distribution. The erythrocytes — re- 
vealed the typical findings of thalas- 
semia major; viz., severe hypochromia, 
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Owing to the severity of the anemi 
the frequeney with which transfusiois 
were necessary, the reduced number «! 
platelets and the abnormally enlarged 
spleen, secondary hypersplenism was 
suspected and studies performed to 
test this diagnostic possibility. 

The patient was transfused with 140 
c.c. of type O, D positive erythrocytes 
The survival of these cells was fo! 
lowed by differential agglutination 
methods and blood volume determina- 
tions. The method of Mollison and 
Young” was employed for differentia! 
agglutination, using anti-A antiserum 
to agglutinate the cells of the patient. 
The pretransfusion control determina 
tion of unagglutinated cells using this 
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anisoeytosis, poikiloeytosis, and numer- serum with the patient’s cells was 46 
ous macrocytes. Target cells consti- 000 per cubie millimeter. This nun 
tuted approximately 10 per cent of ber was subtracted from each dete) 
the erythroeytes. No nucleated red mination in computing the survival ¢ 


blood cells were seen. The initial plate- 
let count was 104,000 per eubie milli- 
meter by the direct method: subsequent 
platelet determinations ranged between 
60,000 and 160,000. The. patient’s 
blood type was A, D positive. The 
direct serum bilirubin level was 0.85 
mg. per cent, with a total of 1.7 mg. 
per cent, 

Studies on the parents confirmed 
the previous diagnosis of thalassemia 
minor 


the transfused cells. The blood volun 
was determined using the Evans bli 
dye method with a separate standa: 
prepared in the patient’s own plasn 
prior to each determination. Hemat 
crit determinations were made « 
venous blood using the eapilla) 
method of Strumia and associates.’ 

correction factor of .87 was applied | 
the observed hematocrit to correct f 
both trapped plasma in the red « 
mass and the body/venous hematoc: 








MC ELFRESH ET AL.: SECONDARY 
diverence in determining the blood 
volume. The results of this study are 
presented in Fig. 1 and show, by ex- 
trapolation, a survival time for normal 
transfused cells of eighteen to twenty 
days. This is far shorter than normal 
and is in agreement with the clinical 
impression of hypersplenism. 

In addition to the excessive destrue- 
tion of erythrocytes, it was believed 
that there was excessive destruction of 
the platelets. The platelet levels have 
been noted; they were always below 
the lowest normal levels for this labo- 
ratory. The patient developed pete- 
chiae following very slight trauma, and 
on one oceasion petechiae were present 
on the trunk and legs in the absence 
of known trauma. A positive tourni- 
quet test could be obtained when the 
platelets were at their lowest levels, 
and at this time evidence of deficient 
prothrombin consumption was obtained 
by means of the prothrombin consump- 
tion test of Quick, although clot retrae- 
tion was normal. Marrow aspirated 
from the tibia contained a normal num- 
ber of megakaryocytes as estimated on 
the smear; all of the megakaryocytes 
were ‘‘mature,’’ normally granular, 
and productive of platelets. There was 
ervthroid hyperplasia of the marrow 
with an E:M ratio of 4.3:1. 

Hrom these observations it was con- 
eluded that this patient had severe 
secondary hypersplenism and would 
henefit from splenectomy. This was 
performed on Sept. 13, 1954, by Dr. 
Samuel Cresson. The postoperative 
course was uneventful. The platelets 
rose to 370,000 per eubie millimeter on 
the fourth postoperative day and have 
remained above 200,000 per cubie mil- 
limeter to the present. A postoperative 
survival study of normal erythrocytes 
transfused into the patient, performed 
as in the preoperative studies, revealed 

survival time of 110 days. This test 
wis performed as an outpatient three 
weeks after operation, and, since the 
patient did not always return as re- 
4 ested, the number and spacing of 

determinations is less than opti- 

m. Nevertheless, the slope of the 

‘ermination is such as to indicate an 
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essentially normal survival time. In 
addition, the hemoglobin level remained 
between 7.2 and 7.6 grams per cent 
during the first four postoperative 
months. Sinee he had gained 7 pounds, 
shown a good developmental pattern, 
eaten tremendously, and had not been 
irritable nor easily fatigued, no trans- 
fusions were given during this period. 
At the end of four months his hemoglo- 
bin level fell to 6.4 grams, he became 
lethargie and irritable, and a trans- 
fusion was deemed advisable. At this 
frequency, he will require a transfusion 
every three to four months, a marked 
improvement over the previous three- 
to four-week interval between trans- 
fusions. 
DISCUSSION 

The value of splenectomy in thalas- 

been realized until re- 


semia has not 


cently. Following the early desecrip- 
tions of the disease, there were reports 
of clinical improvement following 
splenectomy, the spleen usually being 
removed beeause of its large size and 
mechanical difficulty. 
No erythrocyte survival studies are 


the associated 


available in these early reports, al- 
though the possibility of hypersplen- 
ism is frequently mentioned. Low 
levels of platelets are recorded in some 
of the patients, with a rise in platelets 
Zuelzer and 


normal 


following operation. 


‘ demonstrated 


others* * have 
survival times for normal erythrocytes 
transfused into patients with thalas- 
semia. These findings may have 
reduced the incidence of splenectomy 
in this disease since it is apparent that 
in the usual patient the defect is in the 
cells of the patient and not the result 
of inereased destruction of normal 
erythrocytes. Lichtman and co-workers® 
‘all attention to the 
defect 


occur in patients with thalassemia with 


were the first to 


extracorpuscular which may 


severe splenomegaly and to study the 








350 


survival of normal erythrocytes before 
and after splenectomy. The findings 
of Lichtman and associates® have been 
confirmed by Smith and Shulman.’ In- 
sofar as we have been able to determine, 
however, the patient reported here is 
the youngest patient with Cooley’s 
anemia in whom a decreased survival 
time for normal erythrocytes has been 
demonstrated; indeed, the statement 
has been made that this complication is 
one of late childhood or adult life. The 
assumption is made, although not 
proved, that this secondary hemolytic 
mechanism also affects the patient’s 
own cells with a resultant double bur- 
den of hemolysis. The gratifying elini- 
eal and laboratory results achieved in 
this patient indicate that splenectomy 
should be considered when the anemia 
of Cooley’s anemia is more severe than 
transfusions are 
than 
Splenectomy should 


expected or when 


necessary at intervals of more 
six to eight weeks. 
certainly be performed when a short- 
ened survival time for normal cells 
transfused into the patient can be dem- 
onstrated. The occurrence of throm- 
boeytopenia in the present infant was 
additional evidence of hypersplenism; 
this manifestation may be the only 
evidence of the inereased activity of 
the spleen in some patients with thalas- 


semia and secondary hypersplenism. 


SUMMARY 


A patient is deseribed with thalas- 
semia and secondary hypersplenism at 
5 months of age. Shortened survival 
time for transfused normal erythro- 
cytes, extremely limited benefit from 
transfusions, and thrombocytopenia 
were present. 
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Following splenectomy the survival 
time for transfused normal cells was 
normal, the platelets rose to above 
200,000 per cubic millimeter, and there 
was striking clinical improvement. 

CONCLUSIONS 

1. Secondary hypersplenism may 
occur in patients with Cooley’s anemia 
at any age. 

2. Patients with condition in 
whom hypersplenism ean be proved 
will often benefit from splenectomy. 


this 


REFERENCES 


1. Cooley, T. B., and Lee, O. P.: Erythro 
blastic Anemia, Am. J. Dis. Child. 43: 
705, 1932. 

2. Govan, C. D., Jr.: Erythroblastic Anemia 
of Cooley ; Observations on Effeet of 
Splenectomy Performed on Identical 
Twins, J. Pepiat. 29: 629, 1946. 

3. Hamilton, H. E., Sheets, R. F., and 
DeGowan, E. L.: Studies With Inag 
glutinable Erythrocyte Counts; Analysis 
of Mechanisms of Cooley’s Anemia. J. 
Clin. Invest. 29: 714, 1950. 

4. Kaplan, E., and Zuelzer, W. W.: Eryth 
rocyte Survival Studies in Childhood: 
Studies in Mediterranean Anemia, J. Lal 
& Clin. Med. 36: 517, 1950. 

. Lichtman, H. C., Watson, R. J., Feldmar 
F., Ginsberg, V., and Robinson, ./.: 
Studies on Thalassemia. I. An Extracor 
puseular Defect in Thalassemia Major, 
J. Clin. Invest. 32: 1229, 1953. 

6. Ibid.: II. The Effects of Splenector 
in Thalassemia Major With an Associat 
Aequired Hemolytie Anemia, J. Clin. | 
vest. 32: 1232, 1953. 

. Smith, C., and Shulman, I.: Paper p 
sented at the American Pediatrie Soci 
Meetings, Buck Hill Falls, Pa., Ma 
1954. 

8. Shapiro, I., Sehneck, H., and Etess, 
D.: Splenectomy in Two Chinese Siblin 
With Mediterranean Anemia, New Yo 
J. Med. 52: 1426, 1952. 

9. Mollison, P. L., and Young, J. M.: ¢ 
the Survival of the Transfused Erythr 
cytes of Stored Blood, Quart. d. Exp: 
Physiol. 30: 313, 1940. 

10. Strumia, M., Sample, A., and 
An Improved Microhematocrit 
Am, J. Clin. Path. 24: 1016, 1954. 


cr 


Hart, F 
Meth« 

















HYPERTRICHOSIS OCCURRING 


IN ASSOCIATION WITH 





DILANTIN 


THERAPY 
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HE term ‘“‘hirsutism’’ has been 

used by Wilkins' to denote exces- 
sive growth of sexual hair of a mascu- 
line pattern, while ‘‘hypertrichosis”’ 
has been applied to the more general 
growth of excessive body hair. 

In children with the adrenogenital 
syndrome or male sexual precocity, hair 
growth begins at an early age over the 
pubis and in the axilla and later may 
extend onto the abdomen, chest, face, 
and extremities. It is associated with 
exeessive secretion of androgen and is 
accompanied by other signs of virilism. 
In women with the adrenogenital syn- 
drome or virilizing tumor of the ovary, 
such as arrhenoblastoma? or with the 
Stein-Leventhal syndrome, there is a 
similar masculine distribution of exces- 
sive hair, but masculine hirsutism may 
oceur also as a constitutional trait in 
the absence of an endocrinopathy.* * 
In Cushing’s syndrome, or after the 
administration of large amounts of 
cortisone, the hair distribution may be 
of a less distinetly sexual pattern often 
heginning on the forehead. 

Exeessive growth of sexual hair 
sliould be distinguished from more gen- 
ralized hypertrichosis or that confined 
'o local areas of the body. In young 

fants and children there may be idio- 

ithie hypertrichosis, particularly over 

e shoulders, back, and extremities. 
lypertrichosis has been reported in 
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many chronic debilitating diseases such 
as celiac syndrome and_ tuberculosis 
and after the administration of strep- 
tomycin.” © Localized growth of hair 
sometimes oceurs over nevi, with der- 
matomyositis, after roentgen therapy,’ 
or the application of plaster casts. 





Fig. 1. 


The purpose of this paper is to re- 
port the occurrence of hypertrichosis 
in sixteen epileptic children who were 
treated with Dilantin. 

These patients (fourteen girls and 
two boys) varied in age from 3 to 14 
years. The hypertrichosis appeared 
between two and three months after 
the initiation of Dilantin therapy. It 














occurred predominantly on the exten- 


sor surfaces of the extremities: in Ssev- 


eral patients it appeared also on the 


trunk and face. 
the hair did not simulate a sex pattern 
Three patients, in whom 


Ih any case, 


the hvpertrichosis had raised a sus- 
disturbance, 


Wilkins, 


hormonal! 


picion of an endoerine 


were studied by Dr. Lawson 


who found no evidence of 
disturbance or elevation of the urinary 
17-ketosteroids. 

In twelve of these sixteen patients 
the hvpertrichosis disappeared within 
me vear after the withdrawal of the 
Dilantin. It has persisted in the re- 


maining four who have been main- 


tained on the drug. The growth of 
hair was related neither to the dosage 
of Dilantin nor to the type of epilepsy. 

Fig. 1 shows the exeessive growth of 
the 
14-vear-old girl who has 
100 Dilantin 


for the past three 


hair on the anterior surfaces of 
thighs of a 
mg. of 


been rt CeL\ ing 


three times a day 


Coarse hair had been 


years. 


present 
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on the lower legs but had been shay 


for cosmetic purposes. The hyp 
trichosis was generalized, but the | 
tient allowed us to photograph only | 
legs. 

SUMMARY 


The occurrence of hypert richosis 





| 


sixteen epileptie patients treated wi! 


Dilantin is reported. 
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INDIANAPOLIS, 


T IS probably true that one must ex- 
allu- 
to the differences in inheritance 
The 

must 


ereise eaution when making 
ns 
¢on- 


be 


eotypieally identical and suffer from 


olvinge identical twins. 


‘‘identieal twins” 


e same disturbances has been dis- 
issed by Wade.’ This writer pointed 
that the genetic mechanism in- 


volved might be of low penetration and 
require an environmental disturbance 


‘igger action necessary for its 
Xpre ssion. 


discussing the mech- 


Newman,” in 


anism of the mirror image, has stated 
where twinning oceurs at the 
stage of late gastrulation (when dif- 


ntiati 


lation ol 


the right and left sides 


as already taken place that reversed 


( oceur as in dextro- 


try might 


as part of a situs inversus. 


ere might hye another mecha- 


importance involved here in 


s rather profound sequence of twins 


ibles—the feature of the embrv- 

- Ol ho Ow organs which. in addi- 

» the ordinarv growth and de- 
ent eharact risties. have the 

I ehanism ol rotation or tor- 

I Is I vy] as well apply 0 the 
ntestina ract as to the heart 

CASE REPORT 
vid al d Dona d (y were porn ot 


yarous 


other on Nov. 9, 1947 


weighed 7 


the affected twin 


DISPARITY IN THE CARDIAC STATUS OF MONOZYGOTIC TWINS 
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pounds 14 ounces, was 5314 centi 
meters Jong, and had an oceipito 
frontal circumference eenti 
meters. He evidenced no cardiae en 
largement, but a loud systolic murmur 
was heard over the entire precordium 
with loudest intensity at the mid-ster 
num. Donald the normal twin 

weighed 7 pounds 2 ounces, was 53 
centimeters long, and had an oceipito 
frontal head circumference of 34 centi- 
meters. The only other difference be 
tween the two babies was the presence 
of a small sebaceous evst on David's 


Ov 
ol oo 


nose. 
The placenta showed no evidence ot 


separation into two portions and the 


two umbilical cords were attached to 
the placenta in close proximity. 

The infants wer breast fed and 
gained rapidly. At the age of ome 


month, David weighed 10 pounds, 
while Donald weighed 9%, 
The babies de Ve loped 
the 
fants weighed 1534 
of 3 and there no 


tial difference in their physical activ 


pounds 
bilateral hvdro 
weeks. The in 


pounds at the au 


cele at age OT #9 


months. 


Was 


itv. They had remained we except 
lor ¢orvZa The central incisors wer 
apparent in each infant at the age o 
5 months Each child weighed 33 
pounds at the age of 2 vears. There 
was little to distinguish the two bovs 
except lo! The nas: ( ST yhive VHS 
later surgica removed 

Fluoroscopy oT the enest Da id 
Dec. 13, 1947) showed ‘‘extension of 
The ape x oF the neart into the right 
chest with a convexity building sharp 
from the left base into the left lung 


























Record made on April 15, 
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with slower rhythm. A deep indenta- 
tion of the left side at the base corre- 
sponding to the large convexity in the 
eardiae border marked the course of 
the esophagus. Obliteration of the an- 
terior cardiae space is present.”’ 
Fluoroscopy, Jan. 10, 1948: ‘*There 
is the presence of asymmetrical widen- 
ing of the base of the heart with a eon- 


this fullness in the middle cardiac seg- 
ment on the right may correspond to 
an enlarged pulmonary conus. Again, 
the configuration resembles the tetral- 
ogy of Fallot in reverse except that 
there is no sharp indentation in the re- 
gion occupied by the pulmonary conus 
as is found in eases with pulmonie ste- 
nosis.”” This patient showed no clini- 





F 3 Photographs and chest x-rays of the two boys. David's photograph and chest film 
are on the right. 


density projecting into the supe- 
paramediastinal portion of the 
le't chest with the apex of the heart 


( nding into the right side of the 


thorax. The middle cardiae segment 


o the right is abnormal as character- 


| by the convex density filling this 


area. If this is a true dextrocardia, 


eal signs of pulmonie stenosis, so such 
a finding would be unexpected. 
Repeated examinations of the two 
boys continued to show no essential 
change in eardiae findings. David’s 
murmur was fully systolic, with great- 
est intensity at the right border of the 
upper sternum. Pulmonary conges- 
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liver was 
pressure 


tion did not oceur and the 
never enlarged. The blood 
was 115/70 in both upper extremities. 
The child’s activities were always as 
strenuous as the twin brother’s. 

The original ecardiogram was taken 
on Jan. 12, 1948, and the following 
interpretation given: Leads I and IIT 
did not equal Lead If. The QRS com- 
plex in Lead I consisted of a small Q 
and a tall R. If Lead I is examined 
in its mirror image, Lead I plus Lead 
Ill would not equal Lead IT; henee, 


this eleetrocardiogram represented a 
mirror image of the ventricles. The 
P wave was upright in Lead I. This 


was the expected finding in a so-called 
mixed type of isolated dextroeardia. 
In other words, the auricles remained 
in a relatively normal position as did 
the sinus whereas the relation- 
ship of the limb leads to each other 
suggested pulmonie ventricular strain 
or what in a normal heart would be a 
right-heart strain (a deep S in Lead 
I). 

A complete eleetrocardiogram was 
taken of both boys at 614 vears of age. 
The interpretation confirmed the be- 
lief that we were dealing with a mixed 
isolated dextroeardia, that is, a mirror- 
image position of the ventricles and a 
pivotal position of the auricles which 
allows the sinus node to remain in a 
normal position in regard to the auri- 
This type of electroeardiogram 
has been associated with a pulmonary 
stenosis and usually a large septal de- 
feet. In faet, of these children 
have a functionally single ventricle. 

The T wave in Lead I was inverted. 
The reason that the QRS was not in- 
verted was because of the pulmonic 
ventricle being enlarged. If the QRS 
was turned upside down (its mirror 


node, 


eles. 


most 


image), one would see the deep S wave 
ordinarily associated with a right- 
heart strain in a normally placed 
heart. The P wave was upright be- 


eause the auricles did not participate 
in the mirror image dextrocardia. 
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The final important interpretat on 
attached to the electrocardiogram w ss: 


1. Sinus rhythm. 

2. Dextroeardia of the mixed tye, 
mirror image position of the ventric es 
with the auricles in a relatively nor- 
mal position. 

3. Pulmonie ventricular strain (‘hi 
equivalent of right-heart strain in (h 
normally placed heart). 

4. The type of record usually seen 
in isolated dextroeardia associated with 
pulmonary stenosis. 

A follow-up on the two boys when 
they were 7 vears of age was of inter- 
est. The weight of the two children 
was identieal (55 pounds). Donald 
was 475¢ inches and David 4714 inches 
tall. Donald was absolutely right- 
handed, while David was  predomi- 
nantly left-handed but could manage 
with his right hand. Donald excelled 
slightly in athleties and David was 
slightly more advanced academical| 


CONCLUSIONS 

It is felt that the eriteria of New- 
man*® have been satisfied in establish- 
ing these twins as monozygotic. 

The disparity in the eardiae status 
of identical twins has been previously 
Debreuil-Chambardel® de- 
dextroeardia in 
joined twins (psodyme). 


described.) 
seribed one of con- 

The progress of my patient, David 
(i., has been reassuring. The prognosis 
in isolated dextroecardia is very poor, 


f 


most deaths oceurring during the first 
vear. 
I am indebted to Dr. Robert A. Miller 


(Children’s Memorial Hospital, Chicago, | 

for his electrocardiographic interpretation 
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THE TREATMENT OF ECZEMA IN INFANTS AND CHILDREN 





Part II 
Lewis Wess Hitz, M.D. 


Boston, 


SEBORRHEIC DERMATITIS 

EBORRHEIC dermatitis is more 
S common in babies under 4 months 
of age than it is in older children. It 
is most frequently seen in fat babies, 
and in looking over the records from 
my office files of twenty-six babies in 
whom I had made this diagnosis, on 
sixteen of the records I had put down 
a special note that the baby was thriv- 
ing and very fat. In another consecu- 
tive series of 100 eezematous babies 
under 2 years of age, the diagnosis of 
seborrheic dermatitis had been made 
in eighteen. 

Seborrheic dermatitis often begins 
with eradle cap, a superficial sealy 
eruption on the cheeks and intertrigo 
of the axillae, groins, and neck, and 
sometimes around the umbilicus. In 
many patients the trouble goes no 
further than this. In some, lesions 
develop on the trunk—the arms and 
legs are not likely to be involved. 
Seborrheic dermatitis is essentially a 
disease of sealing on an inflammatory 
base; vesiceulation is not present, nor 
is oozing, unless there has been ua good 
d of rubbing. The lesions on the 
trink begin as small, light pink spots, 
wich are covered with vellowish 
sevles. The seales may or may not be 
greasy. These spots enlarge and 
elesee to form still larger areas, 
v ich may sometimes be sheetlike in 


e \raeter. There is often clearing in 
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Mass. 


the center, and the margins are sharp. 
In some cases there may be a more 
severe degree of inflammatory reac- 
tion, and the entire skin surface may 
be covered with large plaquelike scales; 
seborrheic dermatitis has taken on the 
characteristics of Leiner’s disease (see 
below ). 

In older children intertrigo and 
cradle cap are not so prominent as in 
babies, and Leiner’s disease does not 
occur. As a rule, seborrheic dermati- 
tis itches but little, there is no eosino- 
philia, skin tests are negative, and un- 
less complicated by atopic dermatitis it 
is not associated with asthma or hay 
fever. It does, however, in infaney 
bear some poorly understood relation- 
ship to atopic dermatitis, and often 
precedes it. Some babies who have 
seborrheic dermatitis at the third or 
fourth month are cured of it with 
proper treatment—there is no recur- 
rence and they develop no atopic 
dermatitis, hay fever, or asthma. In 
others, characteristic atopic dermatitis, 
with vesiculation, severe itching, and 
positive skin tests gradually develop, 
so seborrheic dermatitis, although not 
primarily an allergic disease, can and 
does oceur in allergic infants. 

The cause of seborrheic dermatitis 
is not well understood. Some have 
thought that it is due to infection with 
a yeastlike organism (pityrosporon of 
Malassez), others that it is from over- 
activity of the sebaceous glands, others 
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Fig. 1 Seborrhei lermatitis The lesions are “nummular” in shape, but very different 
in color and appearance from those seen in nummular eczema Note piling up of scales 
clearing in centers of some lesions. 





Fig. 2 Seborrheic dermatitis Fig. 3 Same patient as in F 


ifter treatment 








4. 








HILL: TREATMENT OF ECZEMA 359 


that it has nothing to do with the se- 
hbaceous glands, but that it is caused 
by a deposition of too much fat in the 
skin from eating too much fat, still 
others that the eause is lack of a spe- 
cial dietary factor which is contained 
in liver, easein, and some vegetables, 
particularly carrots. It seems possible 
that all these factors may be opera- 
tive. The sharply margined lesions 
certainly suggest infection with a 
veastlike fungus, and they respond 
well to ammoniated mereury or sulfur 
ointment; in adults seborrheie derma- 
titis often oceurs in places where there 
are abundant sebaceous glands (the 
sides of the nose and front of the 
chest), and in infaney it is undoubt- 
edly most likely to occur in fat babies 
who are overfed with milk fat, and a 
diet low in fat and high in easein is 
efficient therapeutically. 

Treatment 1s efficient: it is eom- 
bined loeal and dietetic. 

The Scalp.—lIf local treatment is to 
do any good, the hair must be cut as 
short as possible. 

A. The Dry Type With Small 
Scales: First thickly apply the follow- 
ing salve for three days. Rub it in 
well, and cover the head with a cheap 
cotton eap. 


\c. salicylic gr. xx 
= 


Petroleum jelly § iv 
(n the fourth day scrape out with a 
ne comb as much of the seale as pos- 
ble. Shampoo with pHisoHex or a 
ild soap. Then apply Pragmatar 
ntment.* This consists of coal tar, 
fur, and salieylie aeid. It is a fairly 
‘rong ointment, but most sealps tol- 
rate it. Use this for three days, 
lampoo again, then leave the sealp 


*Smith, Kline & French Laboratories, 
iiladelphia 


alone for three days. Repeat the treat- 
ment, and keep up this schedule as 
long as necessary. 

B. Crusted Type: Here there is a 
foul, piled-up accumulation of yellow 
erusts and seales, with the hair matted 
down in it, and underneath all this an 
inflamed sealp. It is necessary to do 
away with this corruption and get 
down to bedrock before any good can 





Fig. 4.—A bad scalp, much crusted and with 
matted-down hair. 


be done. It is not possible to do a good 
job of hair cutting until the whole 
mess has been softened up. The best 
way to do it is with continual dressings 
of thick gauze packs wet with normal 
saline solution, kept on by a tightly 
fitting cap. After about two days of 
this treatment the hair can be cut, and 
the sealp gently scraped and washed 
with pHisoHex. This usually leaves a 
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pretty much reddened, inflamed sur- 
face. If there are oozy places the 
oozing must be stopped. If there are 


not many and they are small, wet 
dressings of 14 per cent silver nitrate 
used. If the whole 
best to use 


surow’s solution (1 tablespoonful to 


solution can be 


head is involved it is 
1 glass of water). Then borie or zine 


oxide ointment is applied for a 


few days, and when the inflammation 


Fig. 5 Seborrheic dermatitis. Local 
has calmed down somewhat, proceed 
with the Pragmatar ointment as in the 
dry type. If there is pustulation, neo- 
myein, bacitracin, or erythromycin 
ointment should be used, plus an anti- 
biotie internally. 
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treatment: tar 
ointment. 

















Intertrigo—For intertrigo, salv:s 


are of no value exeept possibly hydr 
cortisone ointment, and often do mo) 


harm than good. Lotions are bett: 


My favorites are: 


(1) Burow’s solution 3iv 

Zine oxide 

Tale aa 5 i 

Glycerin 3 vi 

Lime water ad § iv 
Aqueous solution of gentian viok 
1% 


G 


3) Silver nitrate solution 0.25% 








and 


paste or sulfur salicylic acid 

It is also desirable, if possible, to 
prevent the skin surfaces of the creases 
from coming together, and little rolls 
of absorbent cotton can usually be 
kept on pretty well in the groins, and 
in the creases of the neck. 
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Lesions on the Body.—For lesions 
mn the body, erude coal tar paste, am- 
moniated mereury, salicylic acid and 
sulfur, Pragmatar, or Vioform oint- 
ments are excellent. 


*(1) Crude coal tar 3 1 
Zine oxide 3 ii 
Starch 3 iv 
Petroleum jelly ad § ii 
») Ammoniated mercury oiniment U.S.P. 
3% 
83) Ae. salieylie, 
Precipitated sulfur 44 gr. xx 
Petroleum jelly 3 ii 
Pragmatar ointment 
Vioform 2% in petroleum jelly or in 
Lassar’s paste, or Vioform cream 3%t 


_ 


Feeding—The diet is important. 
The milk formula should be low in fat 
and sugar, and high in casein, about 
as follows: 


Pour off the top 4 oz. from a quart 
of milk and use it for something else. 

The formula is 

28 oz. milk 

6 oz. water 

2 level tablespoonfuls of Karo syrup or 
Dextri-Maltoset 
4 level tablespoonfuls of Casec.} 

Cook in a double boiler for 1% hour 
to make a smooth gruel and add 
enough water to replace what has 
boiled away. 

Soybean foods, whieh are used now 
by so many pediatricians for prac- 
tically every baby who has any skin 
ash whatsoever, are not indicated. 

It is probably a good plan to give 
and 
sure 
any 
and 


nultiple vitamin B,.§ drops, 
nely ground liver. I am not 
whether or not these really do 


rood but they ean do no harm, 


iave been highly recommended by 
some. 
*For other tar ointments, see section on 


dermatitis. 
+Ciba Pharmaceutical Products, Inc., Sum- 
mM. cs 


topic 


it, 


tMead Johnson & Company, Evansville, 
ned. 


$Multi-Beta Br 
senilworth, N. J. 


drops, White Laboratories, 
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The results of treatment in sebor- 
rheie dermatitis, provided there is no 
allergy along with it, are usually very 
satisfactory. 


LEINER’S DISEASE 


This is probably a generalized and 
greatly intensified seborrheic dermati- 
tis, but has certain features peculiar 
to itself. It was first deseribed in 
1908 by Leiner, a Viennese dermatolo- 
gist, as follows: ‘‘A slight inflamma- 
tion of the whole cutis, a desquama- 
tion of the epidermis, and a seborrhoea 
of the sealp.”"' In his first report 
there were forty-one cases; fifteen of 
the patients died. It has been said by 
some that Leiner’s disease is the same 
as Ritter’s disease. I am doubtful of 
this, for it looks nothing like Ritter’s 
disease (see Figs. 6, 7 and 8). Fur- 
thermore, Ritter’s disease is a disorder 
of the newborn infant. Leiner’s dis- 
ease occurs in young infants (first 3 
months) but not in the newborn period 
(first 3 weeks). 

This was at one time a common dis- 
ease in Europe—it is said to be infre- 
quent there now. It has never been 
common in this country. It may be- 
ein much as seborrheic dermatitis does, 
with intertrigo, cradle cap, then grad- 
ual extension, until the whole skin sur- 
face, except the palms and soles, is in- 
volved, or it may begin with an acute 
eruption somewhat resembling measles, 
then rapid coalescence and scaling of 
the originally maculopapular lesions. 
In uncomplicated cases there is little 
itching, no eosinophilia, no marked 
general glandular enlargement, and no 
allergic antibodies to be found in the 
blood. This applies to the classical 
type which was originally described 
later so carefully 


by Leiner, and 


IRrit. J. Child. Dis. 5: 244, 1908. 
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studied by Ernst Moro at Heidelberg.? and seborrheic dermatitis is that t! 
In this country, mixed forms, showing process which causes seborrheic derm: 


some of the elinieal features of both  titis occurs sometimes in babies whi i! 
Leiner’s disease and of atopie derma- are allergic, sometimes in those wl h 
“| 
| 
a 
\ 
t 
| 





Fig. 6 Ritter’s disease Note loose adherence and large size of scales, very different fror 
Leiner'’s disease, 








Fig. 7 Leiner's disease Note close adherence of scales 


titis, are not uncommon. (See atopic are not. In the first group, the skin 
erythroderma. I expect that the an- appearance suggests both atopic and 
swer to these mixed forms of atopie seborrheic dermatitis; in the seeond, 

Moro, Ernst: Ekzema Infantum und Der- Classical and uncomplicated seborrheic 


matitis Seborrhoides, Berlin, 1932, Julius e,° 
Springer dermatitis. 
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Diarrhea is common in Leiner’s dis- 


ease and is often serious. Secondary 
infection is frequent; nutrition may 
hecome poor. There is often a low 


serum protein with consequent edema, 
probably caused by loss of nitrogen 
from the body in the form of seales 
keratin). There is evidently some 
abnormal metabolic process going on 
which interferes with the normal kera- 
tinization process of the epidermis. 

I have seen patients with classical 
Leiner’s disease (the baby in Fig. 7 was 





Fig. &8.-——Leiner’s disease. (From Bren- 
nemann's Practice of Pediatrics, W. Prior 
C Inc.) 


S 


ch) who recovered entirely in a few 
weeks and had no further trouble with 


© skin. I have seen others who 
wked in the beginning like those in 
e first group, but who developed 


neral glandular enlargement, eosino- 
ilia, blue feet, itching, transferable 
tibodies to egg white and to other 
od and environmental 
ho took two vears to recover from the 


allergens— 
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dermatitis, and who later had hay 
fever or asthma. 

Treatment.—The same diet as for 


seborrheic dermatitis is reeommended, 


and plenty of it. These babies are 
poorly, and need food. For local 
treatment, only mild preparations 


should be used, such as petrolatum, or 
petrolatum with the addition of 5 grains 
of salievlie acid to the ounee.* The 
scalp is treated the same as in sebor- 
rheie dermatitis. These patients can 
be bathed—indeed it is better to bathe 
them, and probably better to wash 
them with pHisoHex than with soap. 
If they are in a_ hospital, and con- 
sequently exposed to all sorts of in- 
fection, they should be given an anti- 
biotic. It may be necessary, if they 


become edematous, to use serum. re- 


placement therapy. Any yeung pedi- 
atrician who has passed the Pediatrie 
Board examination knows so much 
more about this than TI do that IT would 
be ashamed to discuss it in detail. I 
have had no experience with cortisone 


in Leiner’s disease. 


KcZEMATOUS FUNGUS INFECTIONS 
Twenty vears ago I thought it was 

possible that secondary fungus infee- 

tion important in 


dermatitis, and that some other eezema- 


might be atopic 
like eruptions in children whieh did 
not fit well into classification might be 
primarily caused by fungi. The two 
main groups of fungi which have been 
found to be of importance in eezema- 
like eruptions in adults are the tricho- 
phyton and the 
fungi, particularly Candida (Monilia) 


group of veastlike 
albicans. Not being well versed in the 
intricacies of mycology, it seemed to 
me that I could probably learn more 


“This salve, or any other containing an 
active drug, should not be used for long over 
the whole body. There is too much danger 


of absorption of toxic amounts of the drug. 
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about this question by doing skin tests 
than by making cultures or scrapings. 
Intracutaneous tests with trichophyton 
and Oidiomyecin, which give the twenty- 
four-hour delayed tuberculin type of 
reaction, are quite reliable in indicating 


9 Moniliasis Cured with 


whether or not infection with the 
corresponding organism is or has been 


the 
positive tubereulin 


present, exactly comparable to 
significance of a 
test. I tested sixty eezematous infants 


and children, just as they came, with- 
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out selecting any special type of ern 
tion, with trichophyton 1 to 100. The 
were two doubtfully positive reactior 
This showed pretty clearly that tric 
either primary 

unusual in 


phyton infection 


secondary is eezema-like 


2 per cent gentian violet ointment. (From J. A. M. A, 1! 
333 34.) 


eruptions in children. ‘* Ringworm, 
which is caused by a trichophyton, 

of course, common, but is not ordina 
ily classed as an eezema-like eruption 
and is not likely to be confused wit 


eezema. One hundred eezematous chi 
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dven were tested with ‘‘Oidiomyein’’ 
1 to 100, with fifteen for the most part 
strongly positive reactions. Most of 
ese children who gave positive reae- 
tions showed three types of eruption: 
1. Patehy, sharply margined rather 
superficial areas on the inner side of 
the thighs, and in the pubie region. 





10 Same patient as in Fig. 9, after two weeks’ treatment (From J. A. M. A. 103 


333, 


2. The same sort of lesions on the 
ink, which in some eases were ex- 
nsive. 

. Sealy fingers, with involvement 
the nails. In these patients, except 


















for those who had finger and nail in- 
volvement, treatment with gentian vio- 
let was very satisfactory. (See Figs. 
9 and 10.) 

More recently, Dr. Henry Harris 
Perlman® of Philadelphia, who is not 
only a ecertified pediatrician but a 


eertified dermatologist as well (I ex- 


1934.) 


pect the only one of the species in 
existence), and who therefore knows a 
great deal more about mycology than 


3J, PeEpIAT. 34: 458, 1949. 
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i i Probably fungus infection. Not proved, but cured with antiparasitic treatmet 
(From Brennemann’'s Practice of Pediatrics.) 





Fig. 12 Probably fungus infection Not proved, Cured with antiparasitic treatment 
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do, studied a series of sixty-eight 
ises of atopic dermatitis in children 
» determine whether or not fungi were 
He found 


this, his 


mplicating the situation. 
» pathogenic fungi. In 
results agreed very well with mine so 
ar as trichophyton is concerned, but 
not for monilia. A possible reason for 
this may be that he investigated only 
patients with atopie dermatitis. I took 
consecutive cases of any sort of eezema- 
Ile, being a trained 
excluded 


toid dermatitis. 


dermatologist, would have 


eruptions which to him were obviously 
I did not. 


monilia infections. 
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vears ago and cured them both very 
easily with antiparasitic treatment be- 
cause I thought their trouble looked 
like fungus infection; no cultures or 
scrapings were made. 

In the last five years I have been 
much impressed with the increasing 
frequeney of skin moniliasis in young 
infants the age of 2 months. 
This often begins in the 
period, around the anus and in the 


under 
newborn 


pubie region, and rapidly spreads, so 
that it may cover large areas, even 
invading the 
These patches are of a beefy red color, 


chest, neek, and faee. 





Fig. 13 Moniliasis. Note sharp borders. 
Practice of 
In 1953, King, Walton, and Liv- 


ingood* reported ten eases of proved 
trichophyton infection in infants un- 
This was 
(Southern 


the age of 10 months. 
hot, damp 
and they were of the opinion 


der 
in a climate 
Texas), 
that 
common 


infections might be more 


climate than 


these 
in such a else- 
where. They say nothing about the 


morphology of the eruptions, which is 


a pity. There is a picture, however, 
which looks almost exactly like the 
habies shown in Figs. 11 and 12. I 


treated these babies about twenty-five 
William C., Walton, Ida K., and 
Livingood, Clarence S.: Superficial Fungus 
Infection in Infants, Arch. Dermat & Syph. 
68: No. 6, 1953. 


‘King, 


Also note 


Brennemann’s 


extension to face. (From 


Pediatrics.) 


usually with slight scaling. The edges 
are somewhat raised, with very sharp 
There are usually, but not 
satellite 


mare ins. 


always, a number of small 
lesions, from the size of a pea to that 
of a dime, which, in their turn, en- 
large and fuse with the larger areas. 
There may be cracks with exudation 
in the larger patches, but I have not 
seen the vesicular or pustular lesions 
which have been so often deseribed. 
There is little itching, 


health of the baby is good. 


and the general 


Some of these babies have had oral 
thrush the The 
mothers of others have had a vaginal 


while in hospital. 


infection with C. albicans during preg- 
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nancy. Whether or not the increased 
incidence of monilia skin infection in 
infaney is due to wide use of broad 
spectrum antibiotics, I do not know. 
Newborn babies do not, as a rule, take 
antibioties; perhaps some of the 
mothers have done so. 

Diagnosis is made by the appearance 
of the skin or by cultures if one is in 
doubt. I do not think much of smears. 

A good treatment is to paint the 
involved areas twice a day with a 2 
per cent aqueous solution of gentian 
violet, or if the patches are much 
thickened, the gentian violet is used in 
2 per cent strength in petrolatum and 
well rubbed in. 
in petrolatum is also good. 


Two per cent Vioform 
It is par- 
ticularly important to see that what- 
ever preparation is used is well applied 
to the edges, and rubbed in—the most 


vigorous fungi are at the edges. <A 
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dermatologic friend, in whom I ha 

great confidence, told me not long ago 
that treatment with 3 per cent sulfur 
ointment was the best there is and th 
he had given up the use of genti: 
violet. He is very likely right, but 
being a pediatrician and familiar wit) 


young babies, I should be a bit s! 


of using a sulfur ointment as strony 
as this on them. 

cutaneous moniliasis 
from an overgrowth 
For this 
reason it is desirable to give these pa 
tients a diet low in carbohydrate, in 
order to discourage growth of the fungi 
in the bowel. This was told me a good 
many years ago by Dr. Rhoda Benham 
of New York, in 
laboratory I onee spent a very profit- 


Some cases of 
apparently arise 
of C. albicans in the bowel. 


whose mycology 


able morning. 


(To be continued.) 


Too Make oyntment for Scald Heads 


Take slices of bacon and fry them then take the greece and set it over the fire, put 
to it this powder following, take the uper Lether of an old shew, burn it beat it and sere: 
it very fine take the uper shell of an oyster burn it and searce it very fine, take of eac 
of these alike 144 as much brimstone in powder mingle them together and boyle it a whil 
in bacon grece, then put it in the pot for youre use and anoynt the head twice a day. 


FroM WILLIAM PENN’s ‘‘ Book or PHysSIcK.’ 














Psychologic Aspects of Pediatrics 


THE TREATMENT OF BEILLAVIOR DISORDERS IN CHILDREN WITH 
TOLSEROL 


ALFRED M. FREEDMAN, M.D., Matvina W. Kremer, M.D., 


Ricuarp C. RoBerRtTIELLO, M.D. 


New Y¢ 


NTIL recently, the clinical in- 

vestigation of drugs in the treat- 
ment of psychiatrie childhood dis- 
orders has received inadequate atten- 
tion. In an earlier paper’ the avail- 
able data were reviewed, and our 
preliminary observations with Bena- 
dryl were reported. The screening 
procedure to quickly evaluate the 
possible efficacy of other compounds 
has continued. This paper is the re- 
sult of preliminary observation with 
Elixir Tolserol* (a,8,dihydroxy-y (2- 
methyl-phenoxy) propane). 

Tolserol was first introduced as a 
muscle-relaxing agent. It was said 
to produce a specific depressing effect 
at the internuncial cell. Other re- 
ports further described effective ac- 
tivity on subeortical efferent path- 
ways, basal ganglia, thalamus, hypo- 
thalamus, and brain stem.* Several 
investigators® * noted a_ sedative 
effeet, and in psychiatric patients 
Tolserol was said* ° to be effective in 

ieving anxiety tension states. 


inally, it has been used* to reduce 


ension during psychologic testing. 
nfortunately, the enthusiasm of 
iny of these investigators is not 
jually shared by all. The ability of 
iserol to relieve anxiety has been 
rticularly questioned.* 7° The use 


From the New York University—Bellevue 
lical Center, Department of Psychiatry 
1 Psychiatric Division of Bellevue Hospital. 
*Supplied through the courtesy of FE. R. 
uibb & Sons. 


, AND ABRAHAM 8. Errron, M.D. 
RK, N. Y. 


of Tolserol for children has been re- 
ported in the therapy of cerebral 
palsy,'’ but the emphasis in this study 
was on the control of motor diffieul- 
ties rather than on behavior. 


PROCEDURE 

The procedure was essentially as 
reported in the Benadryl study. 
There were twenty-two children. 
Eight were diagnosed as schizophrenia, 
five organic,* and nine as primary be- 
havior disorders. All the children 
were chosen at random at the time of 
their hospital admission, and all were 
between 6 and 12 years of age. As 
before, each child was under continu- 
ous observation of the staff, i.e., house 
staff psychiatrist, research staff psy- 
chiatrist, nurses, schoolteachers, recrea- 
tion instructors, and psychologists. 
During the period of administration 
of Tolserol, additional compounds 
were being evaluated in other chil- 
dren on the ward. To exelude sub- 
jective opinions and trends as far as 
possible, the staff was not informed 
as to the nature of the compound be- 
ing administered to any child. 

Changes were recorded for the fol- 
lowing categories: 

1. Excessive motor activity. 

2. Anxiety. 

*For a description of what is meant by an 
organic child, see Bender, L.: The Psycho- 
logical Problems of Children With Organic 


Brain Disorders, Am. J. Orthopsychiat. 19: 
404, 1949. 
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4. Relationship problems with other 
children. 

t. Relationship problems with 
adults. 

>. Soft neurologieal signs. 

6. Affect. 

7. Pathognomie symptomatology 
and fantasy life, ie. introjected 
bodies and hallucinations. 

The five-point seale of scoring pre- 
viously noted was also employed : 

Marked improvement. 

Moderate improvement, 
0 None or slight change. 

Moderate aggravation, 


Marked aggravation. 


The dosage schedule of the Elixir 
lolserol is as follows: 

First week: 500 mg. twice a day. 

Second week: 500 mg. three times a day. 

Third week: 1,000 mg. three times a day. 


Fourth week: 1,500 mg. three times a day. 
RESULTS 

Results are indicated in Tables 1, 
If, and TIE. As can be seen in Table 
I, half of the twenty-two cases showed 
some over-all improvement ; nine were 
unimproved, and in two there was 
aggravation of symptoms. The most 
marked improvement was observed in 
relationships, both to peer and adults. 
Nine demonstrated a decrease in mani- 
fest anxiety. Only seven of the 
twenty-two children showed an allevia- 
tion of their depression, and six a re- 
duction of ha peractiy ity. None of the 
children showed significant change in 
soft neurological signs, pathognomonic 
symptomatology, or fantasy life. Ten 
of the eleven children who showed im- 
provement demonstrated the change in 
three to five categories, while only one 
child demonstrated improvement in 
only one or two categories. 


*Statistical analysis was done by Mr. 
William Helme. 
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In Table IL the data are presente 
according to diagnosis and age group 
it can be seen that all of the organi 
children showed improvement with To 
serol. Tlowever, there was improv 
ment in only three of eight sehiz 
phrenie children, and three of nin 
children with the diagnosis of pri 
mary behavior disorders. Exeept fo: 
the behavior disorders, age did not 
seem to be a significant factor. Of th: 
four children diagnosed as behavior 
disorders above the age of 10 vears 
none showed improvement, while thre: 
of the five children between 6 and % 
years showed improvement. 

Table IIT is a breakdown according 
to intelligence quotient and diagnosis 
It would appear from the data that 
schizophrenie children with IQ’s over 
78, and children with behavior dis 
orders and IQ’s under 78 showed 


somewhat better response, 
DISCUSSION 


This preliminary study indicates 
that Elixir Tolserol is useful in the 
therapy of children with behavior 
disorders resulting from organie brain 
disease. It is less satisfactory in thi 
therapy of children with schizophrenia 
or primary behavior disorders. In fact, 
in the latter two diagnostie eategories 
the results are unimpressive. Thi 
Elixir Tolserol tended to manifest its 
effect primarily in improving inte? 
personal relationships. It was_ less 
effective in reducing manifest anxiety 

It is of interest to briefly compar 
the results obtained with Elixir Tol 
serol and those reported with Elixi: 
Benadryl. The administration of Tol 
serol produced the most striking rr 
sults in children with organie be 
havior disorders, whereas in those chil 
dren who received Elixir Benadry 
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CASES IN EACH CATEGORY 
TOLSE 


NUMBER OF 


IMPROVED 
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SHOWING IMPROVEMENT WITH TREATMENT BY 
ROL 


NORMALITY 


MAINTAINED UNIMPROVED WORSE 


lyperactivity 6 l 14 1 
Manifest anxiety 9 0 12 l 
it lationship problems to peers 11 0 9 2 
Relationship problems to adults 10 0 1] ] 
Depressed affect 7 0 14 1 
IMPROVED WORSE 
Three to five categories 10 ] 
One to two categories l ] 
No eategories 9 0 
IMPROVED UNIMPROVED SOME WOKSE 
\ll cases 11 9 » 
TABLE II 
NUMBER OF CHILDREN IMPROVED WITH TOLSEROL TREATMENT BY AGE AND DIAGNOSIS 
AGED 6-9 YEARS AGED 10-12 YEARS 
NOT NOT 
DIAGNOSIS CASES IMPROVED IMPROVED CASES IMPKOVED IMPROVED 
Sel izophrenic 4 l 3 4 2 2 
Organie 2 2 0 3 3 0 
Primary behavior 5 3 > } 0 4 
disorders 
MEAN NUMBER OF IMPROVED CATEGORIES WitH TOLSEROL TREATMENT 
AGED 6-9 YEARS AGED 10-12 YEARS 
MEAN MEAN 
DIAGNOSIS CASES IMPROVEMENT CASES IMPROVEMENT 
Schizophrenic 4 aa 4 wo 
Organic 2 3.00 3 4.67 
Primary behavior disorders 5 2.40 4 0 


IMPROVEMENT 
GROUPINGS 


NUMBER IMPROVED AND MEAN 


DIAGNOSIS CASES 
Schizophrenic S 
Organie 5) 
Primary behavior dis 9 
orders 
TABLE 


With TOLSEROL TREATMENT DIAGNOSTI¢ 


ALONE 


NUMBER IMPROVED MEAN IMPROVEMEN'I 
3 62 
§ 4.00 
; 1.33 


NUMBER OF CASES IMPROVED WitH TOLSEROL TREATMENT BY 1.Q. AND DIAGNOSIS 


1.0. UNDER 78 1.Q. 78 AND OVER 
NOT NOT 
DIAGNOSIS CASES IMPROVED IMPROVED CASES IMPROVED IMPROVED 
! izophrenic 4 l 3 t 4 2 
reanie 2 2 0 3 3 0 
rimary behavior 4 - 2 a) l } 


lisorders 


MEAN NUMBER OF IMPROVED CATEGO 
| 1.Q. UNDE 
DIAGNOSIS CASES 
. hizophrenie 4 
rganie 2 
rimary behavior disorders 4 


RIES WitH ToLSEROL TREATMENT 


k 78 1.Q. 78 AND OVER 
MEAN IM MEAN IM 
PROVEMENT CASES PROVEMENT 
23 4 1.50 
4.50 3 3.67 
2.25 i) 60 
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there was improvement in all children 


diagnosed as primary behavior dis- 


orders. More detailed analysis of other 
differences will be postponed until 
present investigations are completed, 


all 


compared with each other and with 


and drugs under study can be 
controls. 

No toxic symptoms were evidenced 
in any of the children with Elixir Tol- 
Many children complained of 
Recent experi- 


serol. 
its unpleasant taste. 
ence with a new related compound, 
that it the 
same therapeutie effect, but is more 


Tolseram, indicates has 


palatable. 
SUMMARY 
1. Elixir Tolserol has been adminis- 
tered to twenty-two children with a 
variety of psychiatric disorders. 


») 


Administration of this drug pro- 
duced definite improvement in all the 
children with the diagnosis of organic 
behavior disorder. 

3. The improvement in children with 
schizophrenia or primary behavior dis- 
order was unimpressive. 

4. The principal improvement was 


in the area of relationships. 


OF 
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. Effron, A. 


. Gammon, G. 
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5. Diminution in anxiety was note: 
nine of twenty-two children. 
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Oscar in his garden. 


SCAR M. SCHLOSS was born in 
O Cincinnati, Ohio, on June 4, 
i882, and died in Southold, New York, 
n October 13, 1952. He received his 
ndergraduate training at the Ala- 
ama Polytechnie Institute (Auburn) 
nd graduated from the Johns Hop- 
ins University School of Medicine in 
905. His hospital training consisted 


two of internship at the 


years 


of Pediatrics of 


From the Departments 
and the Johns 


nai Hospital of Baltimore 
pkins Medical Institutions, 


9-7 


vi 


King’s County Hospital in Brooklyn 
and a year on the house staff of the 
New York Nursery and Child’s Hos- 
pital. 

From 1908 to 
busy eareer in New York encompass- 
ing pediatric at 
Bellevue Medical College, at Colum- 
bia with Holt, Sr., and at Cornell, and 
research in a number of institutions 
which their to 
Bellevue Hospital, New York Nursery 
and Child’s Hospital, the Department 
of Biological Chemistry of Columbia, 


1922 


--. 


he managed a 


practice, teaching 


opened doors him: 


the Department of Pathology of St. 
Luke’s Hospital. In 1919 he 
appointed professor and head of the 
department of pediatrics at Cornell 
and pediatrician-in-chief at the New 
York Nursery and Child’s Hospital. 
In 1922 he went to Harvard as pro- 


was 


fessor of pediatrics and as physician- 
in-chief at the Infants’ and Children’s 
of but after two 
years frustrating inconveniences, 
he returned to New York to resume 
his posts at Cornell. 

During the ensuing years, he was 
one of the planners of the New York 
Ifospital-Cornell Medical College Asso- 
ciation, a complex program which re- 


Boston, 


Hospital 


of 


quired not only the merging of these 
two institutions but also the affilia- 
tions with the New York Lying-In 
Hospital, the New York Nursery and 
Child’s Hospital, and the Manhattan 
Maternity Hospital. Respect for his 
integrity, both by professional and 
lay members of the various boards in- 


3 
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volved, was one of the cornerstones 
in the founding of a great and ex- 
panding institution. From 1927 to 
1932, he participated in the detailed 
planning of the Children’s Clinie of 
the New York Hospital, being aided 
particularly by the late Dr. Lynne 
Hoag, beloved associate professor of 
pediatrics at Cornell, Dr. Samuel Z. 
Levine, now professor of pediatrics at 
Cornell, and Dr. Vernon W. Lippard, 
then chief resident in pediatries at 
Nursery and Child’s, now Dean of the 
Yale School of Medicine. In Septem- 
ber, 1952, he assumed the professor- 
ship at Cornell on a full-time basis 
and pointed the department along the 
productive road it has traveled under 
Dr. Levine’s leadership since 1954. 
Ile was a mueh-sought advisor by 
other clinieal department heads, faced 
as some were not only by the strange- 
ness of a new city and a new institu- 
tion, but also by the anxieties, free- 
floating or specific, of various mem- 
hers of their staffs who feared full- 
time for personal reasons of varying 
validity. His own previous experi- 
ence as private practitioner, as part- 
time professor in New York and as 
full-time professor in Boston made 
him a particularly tolerant counselor, 
not likely to think that all the right 
was on either side of the problem, In 
the pediatric department, of course, 
respect for the different skills of men 
of varied past experience was a 
natural outgrowth of the professor’s 
own background. This was witnessed 
by the fact that when the department 
of pediatrics of Cornell was _ trans- 
ferred from Nursery and Child’s to 
the New York Hospital, and full-time 
hbeeame the ruling prineiple, adequate 
laboratory space and support were 
supplied for Dr. Carl Smith who has 
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continued over the years to contribut 
to pediatric hematology while engag 
ing in an active pediatrie practice. 

It was ironie that administrati 
difficulties which beset the new hosp 
tal because of the financial depressio 
turned the position which he had as 
sumed with such high hopes into on 
which in 1954 he felt compelled to 
leave to return to private practic 
Some of his thinking in the matte: 
will be discussed later. 

From 1934 until 1948 he continued 
as attending pediatrician at the New 
York Hospital and professor of elini 
eal pediatrics. He made ward rounds 
twice weekly for most of the academic 
year, and alternated with Dr. Levine 
in conducting weekly grand rounds 
In 1948 he became professor emeritus 
and consulting pediatrician, and until 
his death he continued to serve as 
clinician, teacher, and personal ad 
visor. 

Now what manner of man was this 
who called forth from his patients 
such deep devotion, from his eol 
leagues and students such deep respect 
Because he was essentially a shy per 
son, he was not easy to know and | 
will not attempt a comprehensiv 
personal characterization. Because it 
was my good fortune first as under 
graduate student, and later as hous« 
officer and member of the full-tim: 
staff at Cornell, to have this great 
physician as teacher, standard bearer 
and personal counselor, the following 
paragraphs may supply some parts 
of the picture. 

First, I wish to write of his research 
eareer. From 1908 when he com 
pleted his house staff training until 
1922 when he went to Harvard, he 
published some forty-four papers 
Their range portrayed the clinical in 
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vestigator at his best, taking questions 
from the bedside to the laboratory for 
study and bringing back to the pa- 


tient direct and indirect benefits 
either from the results, both positive 
or negative, or from the critical 


methodology used in the laboratory. 
An **The 
rheumatic and 


association of 
the erythema 
group of skin diseases’? (Am. J. M. 
Se. 140: 226, 1910) led to ‘‘The in- 
jection of rhesus monkeys with blood 


interest in 
fever 


from patients with rheumatie fever’’ 
(J. A. M. A. 59: 1946, 1912) and to 
studies with another master elinician, 
Nellis B. Foster, of ‘‘Experimental 
streptococcal arthritis in monkeys’’ 
J. Med, Research 29: 9, 1913). In- 
terest in the eosinophilia of helminthia- 
sis (Am. J. M. Se. 139: 675, 1910) led 
him to studies of “The normal 
centages of the different varieties of 
leueoeytes in infants and children” 
(Arch. Int. Med. 6: 638, 1910). 

Ilis interest in problems of the new- 


per- 


horn infant was reflected in the first 
of his papers on metabolism, with J. 


LL. Crawford: ‘‘The metabolism of 
nitrogen, phosphorus and the purine 
substanees in the newborn; with 


special reference to the causation of 
urie acid infarets of the kidney’’ (Am. 
J. Dis. Child. 1: 203, 1911). In this 
same initial volume appeared the ex- 
cellent survey with L. J. J. Commiskey 
of the and treatment of 
“Spontaneous hemorrhage of the 
Although ‘‘the curative 
im- 


etiology 


newborn.’’ 
blood transfusion 
mediate,’’ the subeutaneous injections 


effect of was 
of whole blood were recommended be- 
‘“the difficulties of 
insfusion in a 


use technical 


young infant are 


rmidable and render the method 
ailable only in the hands of a very 
illful surgeon.’’ In later years 


-! 
t 


~~ 
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when pediatric interns had replaced 
the ‘‘skillful surgeon,’’ they found 
that the cross-matching of blood be- 
transfusion their 
responsibility, never to be sloughed 


fore was always 


to a technician, 
In 1912 came one of his two greatest 
contributions to modern medicine, his 


“e 


report “‘A ease of allergy to common 


foods’? (Am. J. Dis. Child. 3: 361, 
1912). Under this simple title, he re- 
ported an 8-year-old boy who de- 


veloped urticaria on ingestion of 


eggs, almonds, and oatmeal. [rom 
the discussion of his paper presented 
at the New York Academy of Medi- 
cine, it is obvious that clinicians knew 
of specific food poisonings or idio- 
Dr. Schloss, aware of the 
concepts developed by Von Pirquet 
and Sehick tubereulin 
demonstrated that cutaneous inocula- 


synerasies. 


on allergy, 
tion of these foodstuffs produced an 
wheal at the 
l’urthermore, the 


immediate urticarial 
site of inoculation. 
reactions were produced only by the 
protein constituents which he ex- 
tracted 


pigs were sensitized to 


from these foods. Guinea 
ovomueoid, 
one of the proteins of egg, by intra- 
peritoneal injections of the patient’s 
blood serum, and it was shown that 
feeding ovomucoid in gradually in- 
creasing doses immunized or desensi- 
tized the patient. At the same time, 
an immunity to oatmeal and an appar- 
susceptibility to 
almonds oceurred. Although HH. L. 
Smith (Arch. Int. Med. 3: 350, 1909) 


reported at approximately the same 


ently decreasing 


time loeal and general reactions to 
cutaneous application of buckwheat in 
‘*A ease of buckwheat poisoning’’ 

the experiments were performed with 
Drs. Wm. Thayer and Rufus Cole in 
Dr. office—it is fair to 


Cole’s say 
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that Dr. Schloss’ elegant experiments 
supplied the basis for the use of skin 
testing with allergens as a diagnostic 
measure in medieal practice. It was 
a measure of objectivity toward his 
own brain child that in his teaching 
of house officers he repeatedly called 
to our attention the limitations of 
determination of skin hypersensitivity 
as a guide to hypersensitivity of the 
tissues in which symptoms arose. 
These limitations were mentioned in 
his first papers. The importance of 
false positives and negatives, the need 
to determine by careful history with- 
out skin testing what allergens war- 
ranted further investigation, the final 
judgment from the clinical trial were 
part and parcel of his everyday teach- 
ing. Needless to say, the uninformed 
among us were surprised to hear from 
Dr. William Sehmidt who continued 
some of the studies at New York 
Hospital begun by Dr. Schloss that 
the skin testing of which he was so 
critical had been derived from his 
own basie observations made over the 
period from 1912 to 1936 with Drs. 
T. W. Worthen, Arthur F. Anderson, 
Robert O. DuBois, Harold C. Stuart, 
and Vernon Lippard. 

During these same fruitful years 
came his outstanding contributions to 
our modern knowledge of the physio- 
logic imbalance in infants with diar- 
rheal disorders. The importance of 
acidosis was described in papers with 
Dr. Rufus Stetson on ‘‘The occurrence 
of acidosis with severe diarrhea’’ 
(Am. J. Dis. Child. 15: 218, 1917) and 
with Dr. Helen Harrington: ‘‘Com- 
parison of the carbon dioxide tension 
of the alveolar air and the hydrogen 
ion concentration of the urine with the 
bicarbonate of the blood plasma’’ 
(Am. J. Dis. Child. 17: 85, 1919). Dr. 


E. A. Park has already written ho. 
Dr. Schloss, hearing that Howland 
and Marriott had made independeit 
studies with similar results, withhe!d 
his publication until theirs had ap- 
peared. When this item was mm 
tioned to Dr. Schloss after it had been 
turned up by chance in a memorial 
address given by Dr. Park for 1] 
Marriott, Dr. Schloss brushed it aside, 
his recollection being chiefly of the 
excitement of the phone ealls to 
Baltimore. 

In one of his most elegant papers, 
‘intestinal intoxication in infants; 
the importance of impaired renal 
function’’ (Am. J. Dis. Child. 15: 165, 
1918), he not only gave us a basis for 
understanding the source of some of 
the disorders in these infants, but he 
also taught us to think dynamieally of 
infants with disease. This was best 
summed up in the statement to house 
officers who became too precise in 
their calculations of fluid repair 
therapy: ‘‘The trouble may lie in the 
fact that we are dealing with a funnel 
rather than a test tube.’’ A common 
interest in kidney function provided 
one basis for the enduring intellectual 
and emotional ties between Dr. Schloss 
and Dr. James Gamble, Sr., who 
joined the department of pediatrics 
of Harvard at Dr. Schloss’ invitatio 

The breadth of his interests is ind 
cated by the subjects of his last 
papers: ‘‘Non-diabetie ketosis in chi 
dren’’ (with C, A. Weymuller, Ai 
J. Dis. Child. 34: 549, 1927), “P: 
thology of so-called acute pyelitis in 
infants’’ (with J. R. Wilson, Am. - 
Dis. Child. 38: 227, 1929), ‘‘Inte 


pretation of some recent advances i 


” 


medicine in terms of equilibrium 
(Presidential address, American Ped 
atric Society, Am. J, Dis, Child. 4 
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1, 1933), and ‘‘Immune reactions in- 
duced in infants by intestinal absorp- 
tion of ineompletely digested cows’ 
milk protein’’ (with Vernon W. Lip- 
pard and P, A, Johnson, Am. J. Dis. 
Child. 51: 562, 1936). 

As one reviews his scientific con- 
tributions one is impressed with the 
eatholicity of his elinieal and labora- 
tory interests, the clarity of his think- 
ing, the simplicity of his approaches 
and writing, his objectivity toward 
his own work, his great modesty. 
One can easily understand why Dr. 
Park reeently stated that his loss to 
full-time aeademie pediatrics was a 
tragedy for American medicine. It is 
difficult to conceive how he could have 
been so productive scientifically dur- 
ing the early years when his liveli- 
hood depended entirely on the pedi- 
atric practice he was building. When 
this question was recently broached 
to Mrs. Schloss she gave part of the 
answer: ‘‘When he had an idea, it 
drove him.’’ With Mrs. Schloss serv- 
ing eoffee, he worked far into the 
night in limited laboratory space pro- 
vided at one time by Dr. A. Gettler, 
toxicologist at Bellevue Hospital. 
Mrs. Schloss is quite convineed of the 
efficacy of caffeine for she noted 
promptly the effects of substitution 
of Sanka. It becomes quickly obvi- 
ous, too, that Mrs. Schloss served as 
an important helpmate, sharing ac- 
his deep interest in sick in- 
fants and children. Her initial in- 
terest in the young man had been 
quickened by his kindliness to the 
parents of sick infants for whom he 
was responsible in the outpatient de- 
partment of Bellevue Hospital—as a 
nurse in the same department she had 
an ple opportunity to observe him in 


tively 


ac ion, 


The burning nature of the curiosity 
which led to such a productive re- 
search career may partly explain 
the low tolerance for frustration 
which led him to resign the full-time 
professorships at Harvard in 1924 
and at Cornell in 1934. The reason he 
mentioned for his departure from 
Harvard was lethargy on the part of 
the administration in meeting what 
had been considered firm commit- 
ments during pre-employment nego- 
tiations. Apparently a time limit was 
set by Dr. Schloss for clarification of 
misunderstandings, but this was not 
met, and he decided to return to the 
professorship at Cornell, filled by Dr. 
Louis Schroeder on an acting basis, ¢ 
few days before the necessary steps 
were taken at Harvard. This experi- 
ence left him with an abiding distrust 
of diplomatic administrators who say 
yes when they mean maybe, and may- 
be when they mean no. I have been 
told that the coolness of Boston pedi- 
atricians in accepting him as a pedi- 
atric consultant, a matter of practical 
importance, was one of the considera- 
tions which led to his decision to re- 
sign. This experience may also have 
contributed to his disinclination to 
consider another important pediatric 
post which would have required his 
leaving New York. 

[ am more directly familiar with 
the circumstances that surrounded 
his resignation from the full-time pro- 
fessorship at Cornell. As already 
stated he had spent many hours in 
planning and dreaming not only for 
the New York Hospital-Cornell Medi- 
eal College Association but also for 
its Children’s Clinie with its two 
floors of outpatient department facil- 
ities, its four floors of inpatient 
pavilions, its air-conditioned nurseries 
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for premature infants, its play-roof, 
its sub-sub-basement with air-eon- 
ditioned laboratories for metabolie re- 
search, and its crowning floor of 
laboratories for other investigative 
work, Next to his seeretary’s office 
was a laboratory in which he had ex- 
pected to return to direct participa- 
tion in investigative work. Ilis high 
hopes for a more scholarly existence 
were soon thwarted. 

As one looks back and pushes per- 
sonalities aside, two faetors emerge 
as of major importance. One was the 
(iround had 


finaneial depression, 


been broken for the new medical 
center just before the stock market 
crash in 1929, and the edifice was built 
according to previous plans on the 
then all too common assumption that 
prosperity was just around the eor- 
ner. An operating budget for the 
New York Hospital was set up for the 
months of September to December, 
1952, but in spite of adherence to it, 
it became apparent—perhaps the re- 
sults of the national election con- 
vinced the few remaining optimists 

that the new center was in for a hard 
pull. This took the form of items 
ranging from cessation of free dis- 
tribution of milk by the hospital 
social service to indigent pediatric 
outpatients to unscheduled visits from 
a board member to the professor to 
complain of the waste arising from 
deposit of soiled diapers in the gar- 
have chute. Ability to maintain the 
lndget for support of a good full- 
time department also became a matter 
of serious question. Dr. Schloss knew 
from personal experience the prob- 
lems entailed in’ making one’s own 
way financially from practice while 


trving to do research; he felt strongly 


‘ 


that the voung investigator and his 
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family ought to be given. suffieie it 
security so that he would not be dis- 
tracted during his most productive 
vears. He believed that onee a man 
had developed a sufficient reputation 
he eould probably earn part of his 
livelihood from a limited consultation 
Although the New York 
Hospital-Cornell Association had eoi- 
mitted itself to a strict full-time sys- 
tem similar to that at Hopkins, Dr. 
Schloss urged the administration to 


practice, 


permit him privileges such as new 
exist in many institutions with modi- 
fied or geographic full-time arrange- 
ments. When this suggestion was re- 
jected he asked to have all pediatric 
fees earmarked for the budget of the 
department of pediatries rather than 
for the budget of the hospital as a 
whole. For reasons which now seem 
inadequate as one sees various suec- 
cessful modifications of strict full 
time, no compromise was offered by 
the administration, and in the de- 
pressing days of 1952 to 1954—Dr. 
Schloss had little faith in the New 
Deal—he was pessimistic about his 
ability to meet commitments he had 
assumed during his years as a success- 
ful, albeit very simply living, prae- 
titioner in New York. The fatal ill- 
ness of Dr. Hoag was an added source 
of emotional turmoil. 

I believe, however, that there was 
another very personal reason for his 
sense of frustration, one which has to 
he faced regularly by men who | 
come heads of clinical departmen 
with the load of both medical scho.! 
and hospital responsibilities. 


Men whose satisfactions as phy 


cians, teachers, or investigators ha 
been based at least partly on th 
sense of intimaey with patients, st 


dents, or research problems are p: 
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moted to positions with great adminis- 
trative responsibilities. Some are 
sufficiently well organized to compart- 
mentalize their activities; others 
recognize the limitations of their new 
positions and give up active participa- 
tion in those parts of their job which 
require personal attention—they make 
these adjustments with varying de- 
erees of ambivalence. But Dr. Schloss 
was not such a person. ‘‘When he 
had an idea, it drove him,’’ Mrs. 
Schloss has said, and the devotion and 
respect of his patients was at least 
partly the reflection of his own de- 
votion to them as individuals.  <Al- 
though it is true that his first years 
at New York Hospital-Cornell were 
made more difficult by the depression, 
yet one must consider that any ad- 
ministrative job of the size of the 
directorship of a clinical department 
in a large medical center would have 
run against his grain. 

The simplicity and unpretentious- 
ness of his way of life, both personal 
and professional, made him a natural 
enemy of what Brandeis has termed 
the ‘‘eurse of bigness.’’ He probably 
sensed early that the ‘‘managerial 
revolution’? whieh Burnham has de- 
scribed for big industry would con- 
stitute a problem for big medicine as 
vell. The development of big medi- 
cal centers has stemmed partly from 
specialization within medicine, but 

rtly it has reflected the drive to- 

rl bigness in our country as a 

iole. Its rate of development has 
een speeded up by the war effort 

(| the continued large support for 

search, How shall one resolve the 

emma for the teacher of medicine 

o, on the one hand, derives satis- 


‘tion from personal contacts with 


tients and students, and at the same 
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time recognizes his administrative 
responsibilities, which seem to in- 
crease geometrically as institutions 
grow bigger. Perhaps those interested 
in operational analysis as well as in 
the personal problems of the scientist 
would find this a profitable field for 
research, 

So much for these considerations 
which contributed to his decision to 
give up full-time and return to the 
continuing career as great teacher and 
physician at Cornell. What were some 
of his characteristics as a teacher? 
The most outstanding one was_ his 
scholarliness. At regular ward rounds, 
interesting patients were presented, 
with all information available to the 
time of presentation, and not as sub- 
jects for diagnostic guessing games 
this was to him wholly unrealistic 
even though it might serve admirably 
to sharpen wits. From the wealth of 
his clinical experience, from his broad 
knowledge of the literature, from his 
experience as an investigator, would 
then come both a balanced and eriti- 
eal analysis and this the first time 
the patient was presented. For the 
weekly clinical conference, attended 
by many outside physicians, patients 
were chosen, however, at least three 
days prior to presentation. This per- 
mitted Dr. Schloss to review the most 
recent literature and a polished, com- 
plete analysis of two, three, or rarely 
four patients was our reward every 
Friday afternoon at four. Exciting 
eases might be admitted on the night 
before the conference; these were 
regularly presented to him at ward 
rounds, but never for exhibition of 
his fine clinical acumen before a large 
audience. The concept of intuitive 
diagnosis was foreign to his sense of 


logie—he once said that his private 
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patients could be divided into two 
eroups: those who believed that 
diagnoses were arrived at by simple 
addition of systematically collected 
facts, and those who wanted an in- 
tuitive, semimystieal approach. Over 
the years his refusal to offer the latter 
served as a built-in sereening device 
which permitted him to order his life 
so that he could devote time to teach- 
ing and to reading and to quiet vaca- 
tions at Southold, where he indulged 
his love for flowers and photography. 

His teaching clinies for students 
consisted of an initial demonstration 
of a patient, whose salient features 
were described to the class by one of 
the students chosen by the chief resi- 
dent to sit in the front row. After 
gentle questioning of the student by 
the professor came a systematic pres- 
entation of facets about the disease 
just illustrated. I remember the time 
[ was called from the front row by 
Dr. L. Weymuller, then chief resi- 
dent, to deseribe to the other third- 
year students crowded into a small 
classroom at Nursery and Child’s a 
newborn infant with numerous eechy- 
motie areas in the skin. When asked 
for a diagnosis, I suggested ‘‘ purpura 
hemorrhagica neonatorum,’’ to be 
told gently, “Ves, but we eall it 
hemorrhagie disease of the newborn.”’ 
His own presentations were direct, 
simple, concise, and in flawless Eng- 
lish; when he was under tension his 
fluency was interrupted by a certain 
amount of stammering. At one time 
he had stammered a good deal, and 
the apparently effortless delivery with 
which we were familiar was the re- 
sult of much practice reciting poetry 
aloud. 

The most important part of his 
teaching was, of course, not in these 
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formal lectures or elinies but rath 

in the example he set: gentleness t: 

ward all patients and parents, wheth: 

from slum or mansion; a_ sternly 
critical attitude in the study of dis- 
ease; high standards of excellence; 
scholarliness; a refusal to confuse 
shadow with substance. (Academic 
rank was “‘tail feathers.’’) How ean 
I characterize what was taught when 
as an assistant resident I first brought 
to him a plan for studying the metaho- 
lism of premature infants. He asked 
me if I realized that I might obtain 
no practical results for ten years. 
When I responded, naively indeed, 
that this had not appeared of any 
particular coneern, his answer was a 
simple ‘‘God bless you then.”’ 

Most of what needs to be said to 
characterize Dr. Schloss as physician 
to sick children and their worried 
parents has already been said. His 
remarkable intellectual powers and 
broad experience permitted him to 
give to his patients the best that medi 
eine had to offer; and for this his 
patients respected him. But the love 
and devotion came not only from the 
benefits of his technical skills, but 
even more from his unfailing gentle- 
ness and courtesy. This did not mean 
that he permitted unreasonable pe 
ple to run him ragged, rather h: 
defined his responsibilities. This was 
done partly by limitation of the siz 
and location of his practice; it wa 
jokingly stated that he could mak: 
most of his house calls on foot, walk 
ing from one apartment house to a! 
other in midtown Manhattan. Cor 
sultations outside this area were usu 
ally made only to help former hous: 
officers. Telephone calls were sharp): 
circumscribed by devoted secretarie 
who bore the onus of protecting hin 
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Once when I ealled for an appoint- 
ment at his request, I was finally 
given one for 4:45 p.m., with the clear 
implication that I could have only 
fifteen minutes. 

A self-seleecting process weeded out 
parents who were not satisfied with 
his limited availability; he encouraged 
parents to have faith in their own 
judgment about minor complaints, re- 
membering that children recovered 
spontaneously from most febrile ill- 
nesses. This, as well as his natural 
skepticism, was responsible for the 
with which he used sulfon- 
amides in nonhospitalized patients. 
On one oceasion a house officer asked 


caution 


him what he thought of the use of 


bismuth for the treatment of diarrhea. 
Ife said he used it occasionally for 
private patients, but never for ward 
patients, and therefore it 
was not of proved benefit. His atti- 
tude was similarly skeptical toward 
the changing formulations of child 
psychiatry, particularly during the 
early thirties when communications 
and psychiatry 


guessed 


between pediatrics 
left so much to be desired. 

Although he limited sharply the 
size of his practice, there was, of 
course, no limitation in his feeling of 
responsibility to those patients who 


were willing to permit him a reason- 
able ordering of his own life. Parents 
who waxed enthusiastic about him as 
pediatrician were grateful not only 
for his technical skill, but for his 
gentleness, his calm, his willingness 
to respect their intelligence. 

After his retirement to Southold, 
families drove almost the whole length 
Island for checkups, and 
neighboring physicians brought their 
difficult problems for consultation. In 


of Long 


his simple home on the bay, he read 
and had time for 
photography. Mrs. Schloss tells that 


he took eare of his roses and peonies 


and gardened 


just as he took care of babies—his 
conscience would permit no neglect of 
his flower beds, and the house was 
full of flowers all year round. Here 
he died peacefully in his sleep—im- 
mortal not only in the memories of 
his family, but also in the children 
whom he had healed, the parents 
whose anxieties he had assuaged, the 
hospital and medical school to whose 
development he had contributed so 
much, the students and colleagues for 
whom he had set such high personal 
standards as physician, teacher, in- 
vestigator. 
Harry I. Gordon 





Comments on Current Literature 


PLATELET GROUPS AND TYPES 


ARLY observations’? that the 

administration of heterologous 
platelets to animals stimulates the 
production of specific antiplatelet 
‘‘immune’’ serum, which, when in- 
jected into the circulation of the 
donor animals, results in marked 
thromboeytopenia, have been extended 
and verified, As has been summarized 
in a number of review articles, evi- 
dence for platelet iso- and autoanti- 
genicity has accumulated from c¢lini- 
cal and laboratory studies of the 
thrombocytopenic purpuras, and in 
the course of platelet transfusion 
studies, as well as from the experi- 
mental study of reactions following 
the injection of such modified plasma 
into normal recipients. 

The continued” observation that 
platelets are antigenic suggested the 
existence of individual platelet groups 
and types comparable to the red cell 
groups, eight individual types being 
postulated originally. Within the past 
eighteen months to two years, several 
extensive investigations have been 
reported which focus attention upon 
the clinical importance of the platelets 
and their specificity, implying “the 
use of only compatible platelets for 
transfusions on the same lines as for 
whole blood.’ 

In 1953 Stefanini, Dameshek, and 
their co-workers? presented strong 
evidence for the antigenicity of plate- 
lets from observations obtained in the 
course ot platelet transfusion studies. 
Patients with secondary, or amega- 
karyocytic, thrombocytopenic purpura 
show progressively less benefit from 
repeated platelet transfusions, the 
survival time of the transfused plate- 
lets being progressively shortened. 
At the same time these patients may 


382 


develop iso- and, oceasionally, auto- 
platelet agglutinins, and their plasma 
may induce thrombocytopenia when 
injected into (normal) recipients who 
are vulnerable. Development of 
platelet agglutinins oceurs more 
promptly when viable, well-preserved 
platelets are used for transfusion. By 
direct cross-testing techniques Ste- 
fanini and his group were able to 
detect naturally oceurring platelet 
agglutinins in human subjects, sug 
vesting the existence of four basic 
platelet groups: I, If, HT (1 + I 
and IV (0 group :no antigen), The 
incidence reported by these authors 
was based on evidence obtained from 
a total of 285 individuals tested. 
Agglutinin absorption tests and in 
vivo immunization tests have con- 
firmed the presence of such groups 
They are not related to the ABO 
antigenic system of the red blood 
cells, but since they can be detected 
by the use of naturally occurring 
agglutinins, are considered to have an 
antigenie significance similar to that 
of the ABO antigenic system. 
Occasional patients receiving mul- 
tiple transfusions develop agglutinins 
against their own platelets (aut: 
agglutinins) as well as isoagglutini: 
and become thromboeytopenie as a 
result. These authors? have suggest: 
that ‘‘some such mechanism with 1 
development of platelet auto-sens 
tization, may result in idiopat 
thromboeytopenia.” In some instances 


4 


of idiopathic thromboeytopenia, a 

platelet autoagglutinin ean be 

tected. In a series of nine patierts 
(d 


reported, the agglutinin disappea: 
in five of the nine following suece-s 
ful splenectomy, although the plate 

isoagglutinin, also present, persist od 
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after the surgery. ‘‘This finding may 
indicate that autoimmune thrombo- 
cytopenia is improved by splenectomy, 
even if isoagglutinin production con- 
tinues, and suggests an additional 
possible mechanism to explain the 
favorable effeet of splenectomy in 
many cases of the disease.’” 

In a summary of nine cases of 
thrombocytopenia and thrombopathia 
treated by means of repeated platelet 
transfusions, Van Creveld and _ his 
associates’ (1953) stress the fact that 
they employed for such transfusion 
only blood of the same ABO and Rh 
groups, Since the antigenic potential- 
ities of the thromboeytes were not 
known to them. In all nine patients, 
a steady increase in the number of 
platelets was observed, and the pa- 
tients showed benefit from the re- 
peated platelet transfusions. 

Somewhat more recently investiga- 
tions by Gurevitch and Nelken* have 
verified the four blood-group elassifi- 
cation of platelets, corresponding to 
the ABO groups of erythrocytes; 
these authors deseribe in some detail 
the preparation of the specimen and 
the procedure of typing the platelet 
suspension. Control examinations of 
platelets were carried on simultane- 
ously, the ‘‘eontrol’’ thromboeytes 
being suspended in their own serum 
or in inactivated serum of the same 
group. Gurevitch and Nelken ex- 
amined for their antigenic behavior 
eighty-five different samples of plate- 
let suspensions, and in every instance 
the results showed exact correspond- 
ence between the erythrocyte and 
the thrombocyte groups. The identity 
of the A and B antigens in platelets 

din red blood eells was verified by 

orption of isoagglutinins by eryth- 
rocyvtes and thromboeytes, by the in- 
ition of isoagglutinins with saliva, 
| the neutralization of sera’ by 
group-specific substances. Storage of 
telet suspensions in the refrigerator 
to seven days resulted in gradual 
s of agglutinability by antisera. 
\ recent preliminary publication in 
Journal of Laboratory and Clini- 


cal Medicine® (May, 1955) by Nicola, 
Rosti, and Zangaglia of the University 
of Pavia, Italy, is of interest in con- 
nection with the group classification 
of thromboeytes and the significance 
of their antigenic activity. Preliminary 
results deseribed by these investigators 
indieate that, as might be expected 
from theoretical implications, platelet 
antibodies can be detected by means 
of a complement fixation test. The 
findings are based on studies of anti- 
platelet rabbit sera and guinea pig 
platelets. Complete inhibition of hemol- 
ysis took place at the serum dilution 
of 1:700; no inhibition of hemolysis 
was observed with serum specimens ob- 
tained from the same animals prior to 
immunization. This investigative lead 
is being pursued at present, especially 
with reference to possible correlations 
with human pathology. 

Such observations as these on plate- 
let immunology have confirmed the 
heteroantigenicity of the thromboeytes, 
and have raised questions as to the 
significance of their iso- and autoanti- 
genicity, not only in conneetion with 
patients having idiopathic thrombo- 
evtopenie purpura, and in relation to 
repeated platelet transfusion, but also 
in connection with the possibility that 
autoagglutinins might develop “in 
response to antigenic stimulation by 
platelet products or platelets damaged 
by various agents (viruses, ete.).’” 
Further developments in this field 
concerning the antigenic behavior of 
the thromboeytes will be of consider- 
able interest. 

RUSSELL J. BLATTNER 
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To the Editor: 


\ warning needs to be given pediatricians 
obstetricians about using unduly large 
s of any water-soluble vitamin K_ prep- 
arition in premature infants. Communica- 


tions appearing in the Lancet!,2 report fatal 


nolytie anemia occurring in two small 
series of infants. The vitamin K was given 


one or more doses of 10 mg. to these 


premature infants. No evidence of blood 
up incompatibility or Rh factor problem 
us found. 


\ further report appeared® in substantia- 
tion of the hemolytic effect of very large 
doses (100 mg. per kilogram) of water-soluble 
vitamin K given to rats. This hemolysis 

irred only in rats deprived of vitamin E. 
It 
rats leads to abnormally great hemolytic 


s knownt that vitamin E deficiency in 


tendeney. Recent work, as yet unpublished, 
has confirmed this for adult human beings. 
It has been reported5 that the human fetus 
and infant tend to have small amounts of 
vitamin E in tissues. 

rhe dose of vitamin K, which is adequate 


when given antepartum for prevention of 
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hemorrhagic disease in the newborn, is usually 
thought to be 1 mg. Parenteral administra- 
tion of 5 mg. to infants has had wide use 
and without hazard being reported, even in 
premature infants.2 Too frequently, physi- 
cians have assumed that great overdosage of 
vitamins is innocuous, This is unwise, espe- 
cially so far as parenteral administration of 
thiamine or niacin is coneerned. The recent 
reports draw attention to upper limits for 
water-soluble vitamin K, at least in pre 
mature infants. There is no reason to fear 
harm from the long-established dosage range 
up to 5 mg. Neither is there any reason to 
use a much larger dosage. No unfavorable 
reports have appeared concerning oral use 
of the water-soluble vitamin K. 
ELMER L. SEVERINGHAUS, M.D. 
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Newman, 2000 Faunce St., (: 


Emily 


Leroy 
ner 7600 Castor Ave., Philadelphia 
Pa. 
William 
Paul St., 
Jesse W. 
Floral Park, L. I., 
Farl Ray 
Hospital, Annapolis, Md. 
Aurelia Raciti, 138 
Rochelle, N. Y. 


Reichelderfer, 


Albert Niermann, 
Baltimore 18, Md. 
Nudelman, 115 
ie Es 


Peters, 


Bellmore St 


U. S&S Na 


mond 
Katina Mavflow 
Ave., New 
Thomas F. 
Dr., Baltimore 20, Md. 


E-2 Al 


Roderick Clark Riehards, 18 With 
ton Rd., Searsdale, N. Y. 
Alfred Ralph Riehlan, 181) Rosey 


Ave., Newark 7, N. J. 
David Halsted 
Ave., Hartford, 


Riege, 576 Farmingt 


(Conn. 


Jane Andrews’ Rivers, 1100) Th 
Ave., Columbus, Ga. 
Walker Proileau Rivers, Jr., 11 


Third Ave., Columbus, Ga. 


William Adlai Robie, 49 Rodgers R 
U. S. Naval Academy, Annapolis, M 
David Sheldon Sanders, 44 E. 


St.. New York, N. Y. 
Norman B. Schell, 3 
Floral Park, N. Y. 

David J. Sehnall, 1201 F. 


Philadelphia 38, Pa. 


Emerson A 
Johnson & 


Jerome L. Schulman, 5004 Norwe 
Ave., Baltimore, Md. 

Catherine Gilda 
Ave., New Rochelle, N. Y. 
Harvey Shipper, 1326 N. 


Los Angeles 46, Calif. 


Serra, 5 Frank 


Flores <A\ 


2101 St 





D; 


Dd; 


D: 


Dr 


Dr 


Dr 


Dr 


Ch 











Dr. Neil H. Cathedral 


napolis, Md. 


Sims, 95 


land Park, N. J. 

ir. Beatrice S. Slater, 4525 Henry Hudson 
Parkway, Riverdale 71, N. Y. 

Dr. Robert J. Slater, Hospital for Sick 


Children, 555 Ave., To- 


University 
ronto, Canada. 

Dr. William Clifford 
Champaign, Ill. 

Dr. Eleanor N. Snyder, 420 
Mill Valley, Calif. 

r. David H. Sonabend, 170 E., 
Long Beach, N. Y. 


Smith, 104 W. Clark, 


Miller Ave., 


=_— 


Broadway, 


Dr. Howard Simon Stein, 265 Middle 
Neck Rd., Great Neck, N. Y. 

Dr. Arthur Alexander Stern, 26 Franklin 
Ave., Pearl River, N. Y. 

Dr. Sherrod Clinton Swift, 10612 Homage 
Ave., Whittier, Calif. 


Dr. Jane Martha Vakiener, 617 Oradell 
Ave., Oradell, N. J. 

Dr. Thomas Walker, 1529 
beth Ave., Charlotte 4, N. C. 

Dr. Jane Wellemeyer, $215 Netherlands 


Ave., New York 63, N. Y. 


English Eliza 


Dr. Harold V. Winters, 171-15 Foch Blvd., 
St. Albans, Queens, N. Y. 
Dr. Martin Gimpel Wolfish, 42 Heathdale 


Rd., Toronto 10, Ontario, Canada. 
Dr. Wei-liang Yu, Memorial Center, 444 


Kk. 68th St.. New York 21, N. Y. 


Dr. Bernard D. Zaleznak, 750 St. Marks 
Ave., Brooklyn 16, N. Y. 
The following oral examinations have 
been scheduled by the Board: 


Chicago, TIL, Oet. 7, 8, and 9, 1955. 


Washington, D. C., Dee. 2, 3, and 4, 1955. 


lhe VIII International Congress of Paedi- 
atrics will be held at Copenhagen, July 22 
to 27, 1956. The 


comprise plenary sessions, roundtable con- 


scientific program will 


ferences, sectional meetings, and an ex- 


hibition. At the plenary sessions the fol 


held: 


Prenatal Injurics 


lowing leetures will be 
Monday, July 23: I. 
injuries 


Pre- 


ane Valformations. (1) Genetie 


fre irradiation (atomic bomb). (2) 


nat infections. (3) Prenatal prophy- 
lax Il. Chemical Agents. (1) Fluori- 
dat water in the prevention of dental 
eari-s. (2) Dangers involved in the use 





NEWS AND 
St., An- 


r. Samuel Sklar, 303 Raritan Ave., High- 





NOTES 


of antibiotics. (3) from in- 


Dangers 


dustrially manufactured foods. 

Tuesday, July 24: I. Pathology of the 
Newborn: Anoxia. (1) Mechanism of an 
Pathological 


Oxygen 


oxia. (2) anatomy of an 


oxia. (3) therapy—value and 


risks. IT. Surgery. (1) Malignant dis 
eases in childhood. (2) Urological prob 


Late results of 
cyanotic heart diseases, 
Wednesday, July 25: TIT. Child Psychia 


try. (1) Neuroses in childhood. (2) Pre 


lems. (3) operation for 


vention of accidents. (3) Early diagnosis 


of mental deficieney. II. Neurology. (1) 


Hydrocephalus. (2) Cerebral palsy—re 


sults of long-term physiotherapy. (3) 


Kernicterus. 


Thursday, July 26: I. Infections: (1) 


Vaecination against 


poliomyelitis, Il. 
Allergy. (1) 


Bacterial allergy: diagnosis 


and = ineidence. (2) Bacterial allergy: 


treatment and results. 


Friday, July 27: I. Problems in Tropi 
cal Paediatrics. (1) Kwashiorkor. (2) 
Chagas’ disease, (3) Aseariasis. Il. Tu 
berculosis. (1) Prophylaxis of tuberculosis. 


(2) Treatment of primary tuberculosis. 


3) Treatment of tuberculous meningitis. 
Proffered 


tional meetings. 


papers will be read in see 


It is also planned to arrange roundtable 


conferences with the following subjects: 


(1) Auricular septal defect; (2) epilepsy; 
(3) leukemia; (4) hemophilia; (5) amino 
acid metabolism; (6) nephrosis; (7) water 


and electrolyte metabolism in dehydration; 
(S) the adrenogenital syndrome. 

Films of 
shown in the 
tifie 


paediatric interest will be 


Cinema. A_ scien 


Congress 
exhibition will be ar- 
with the 
The preliminary program will be sent out 
i further 

International 


Medica, 12 A 
Copenhagen @, Denmark. 


and technical 


ranged in connection Congress. 


weeks. For information 
Vill 


Domus 


in a few 
please apply to: Con 
Paediatrics, 


ore 
gress of 


Kristianiagade, 


Inter- 


Copen 


Those attend the 
national Congress of Pediatrics at 
hagen next summer may be interested in a 
Studytour 


opportunity before or after the sessions to 


planning to 


correlated which will provide 
meet some outstanding European pediatri 
few of the best hos 


pitals in England, Norway, Sweden, Den 


cians and to visit a 
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mark, Holland, Germany, Switzerland, and 
France, Sightseeing and recreation will 
also be provided in each city abroad and 
wives and friends are welcome to join the 
party. Arrangements are being made at 
cost by World Studytours, a nonprofit edu- 
Inquiries may be di- 
rected to the leader, Ernest S. Watson, 
M.D., 266 Claremont, Elmhurst, IL, or to 
World Studytours, Box 523, Rye, N. Y. If 


desired, 


cational corporation. 


steamship accommodations are 
reservations need to be made before the 


end of November, 1955. 


At the sixty-fifth annual meeting of 
the American Pediatric Society held in 
Quebec, June 14, 1955, the following offi- 
cers were elected for 1955-1956: 
President: Dr. Allan M. Butler 
Viee President: Dr. Bruce Chown 
Secretary-Treasurer: Dr. Aims C. MeGuin- 

ness 
Reeorder-Editor: Dr. Stewart H. Clifford 
Members of the Council: 
For a five-vear term: Dr. Charles A. 


Janeway 


For a six-vear term: Dr. Edward C. 
Curnen, Jr. 

or a seven-year term: Dr. J. Harry 
Ebbs 


The following were elected to active 
membership: 
Dr. Robert A. Aldrich, Portland, Ore. 
Dr. Ogden C. Bruton, Washington, D. C. 
Dr. Robert E. Cooke, New Haven, Conn. 
Dr. John D. Crawford, Boston, Mass. 

Dr. Robert A. Good, 
Dr. Eugene Kaplan, New Orleans, La. 
Dr. Haddow M. Keith, Rochester, Minn. 
Dr. Charles U. Lowe, Buffalo, Me Ee 

Dr. Frederick C. 

Ohio. 

Dr. Warren FE. 


Minneapolis, Minn. 


Robbins, Cleveland, 
Wheller, Columbus, Ohio. 

The following officers were elected for 
1955-1956 at the annual meeting of the 
Society for Pediatric Research held at 
Quebee: 

President: Dr. Wolf W. Zuelzer 

Vice President: Dr. Nathan Talbot 

Secretary-Treasurer: Dr, Sydney 8. Gellis 

Members of the Council: Drs. Henry 
Smith, 


Andrew 


Kempe, Charles Lowe, Margaret 
Henry Jarnett, Fred Robbins, 


Chute, and Robert Aldrich, 


OF PEDIATRICS 


The annual Congress of the Italian 
Association of Pediatrics will be hel in 
Perugia on Oct. 9, 10, and 11, 1955. It 
will be organized by Prof. Pio Ritossa, 
director of the pediatric clinic of the 'ni- 
versity of Perugia. Prof. Giuseppe Cuxro- 
nia is president of the Congress. 


A postgraduate course in Pediatrics for 
the General Practitioner will be given at 
the Hospital for Sick Children, Ste. Jus- 
tine, Montreal, Canada. The course of 
one week’s duration will start Monday, 
September 26, at 9 A.M. Lectures, pres 
entation of cases, and practical demon 
strations have been arranged to cover 
the common disorders of children nd 
preventive pediatrics. The teaching is in 
French. For further information, write 
to Dr. Paul Letondal, Committee on Pub 
lie Relations, Hospital for Sick Children, 
Ste. Justine, Montreal, Canada. 


The New York Academy of Medicine 
will hold its twenty-eighth annual gradu 
ate fortnight Oct. 10 to 21, 1955, on 
Problems of Aging. For a detailed pro 
gram, write the Secretary at 2 East 1(5rd 
St., New York 29, N. Y. 

The University of Minnesota will pre 
sent a continuation course in Pediatrics for 
Pediatricians Sept. 21 and 22, 1955. Pre- 
sented under the auspices of the Center 
for Continuation Study, the course wil! be 
held in the Mayo Memorial Auditorium on 
One-half day will 
be devoted to each of the following cen- 


the University Campus. 
eral subjects: infectious diseases, hyper- 
sensitivity diseases, central nervous system 
disorders, and endocrine and metabolic ab 
normalities. The guest faculty will inelude 
Dr. Lewis Thomas, professor of pathology, 
New York University College of Medicine, 
New York City, who will also deliver the 
Irvine MeQuarrie Lecture on Thursday «ve- 
ning, September 22. The course wil! be 
presented under the direction of Dr. hn 
A. Anderson, head of the departmer 


of 
pediatrics. Registrants will also be } 
vited to attend the meeting of the North- 
west Pediatrics Society which will be ‘eld 
on September 23. Lodging and mea! ac 
commodations are available at the Ce ter 
for Continuation Study. 








Book Reviews 


Viral and Rickettsial Diseases of the Skin, 
Eye, and Mucous Membranes of Man. 
Harvey Blank, M.D., and Geoffrey Rake, 
M.B., Boston and Toronto, 1955, Little, 
Brown and Company, 285 pages. Price 


$8.50. 


this volume, deseribed in the publisher’s 
announcement as ‘‘the first detailed book on 
viral and rickettsial diseases that affect 
primarily the coverings and orifices of the 
body,’’ is timely and fills a definite need. 
The illustrations are excellent and numerous, 


with many in color. In some respects the 
volume may very well serve as a physician’s 
handbook. The eharts and tables are clear 


eut, summarizing much useful information. 
The chapter on the diagnosis of viral and 


rickettsial infections describes the recognized, 


commonly employed diagnostic procedures, 


and includes a list of laboratories in the 
United States where such procedures are be- 
carried out routinely, some of which are 
State Health Department Laboratories, or 
located in Public Health Centers, and some 
of which are Medical Laboratories connected 
vith U. 8S. Army areas. 

While the chapter bibliographies are ex- 
ellent so far as individual references are 
concerned, they cannot be considered com- 
plete since much pertinent pediatric literature 
has been omitted. 


Casimir Funk. Benjamin Harrow, New 
York, 1955, Dodd, Mead & Co., 209 pages. 
Price $4.00, 


interesting and readable biography of 
Polish-born biochemist Casimir Funk, 

ave the word ‘‘vitamin’’ to the medical 
profession and the world. The first part 
akes the reader through Funk’s many wan- 


der s in European countries and the United 


States: Switzerland, Paris (Pasteur Insti- 
serlin, London (Lister Institute), New 


York, Warsaw, Paris again, and finally New 
York since 1939. There is obviously a rest- 
lessness in the man which is further refleeted 
i scientific interests. 


author, a well-known chemist who 


rev vy retired as head of the department 
of mistry at the city college of New York, 
in t second part discusses Funk’s scientific 
contr butions in the fields of vitamins, sex 
hormones, eancer, insulin, nutrition, and 
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enzymes. Dr. Harrow is unusually equipped 
for the task he undertook, and has produced 
as satisfactory a biography as is possible 
in the discussion of a living person. The 


reviewer found the book of interest. 


Handbook of Pediatrics. H. K. Silver, 
M.D., C. H. Kempe, M.D., and H. B. 


Bruyn, M.D., Los Altos, Calif., 1955, 
Lange Medical Publications, 550 pages. 
Price $3.00. 


This is a small pocket-sized book printed 
on very thin paper and in small 6 point 
type. It is intended as a digest for the 
student and practitioner rather than a re- 
placement of the standard texts. It contains 
a wealth of material and excellent tables and 
charts. The material is presented in a clear, 
concise manner and is up to date. Except 
for the eyestrain involved, it is a useful, prac 


tical synopsis or digest. 


Fluoroscopy in Diagnostic Roentgenology. 
Otto Deutschberger, M.D., Philadelphia, 
1955, W. B. Saunders Co., 888 pages. Price 


$22.00. 


In an extensive text, Deutschberger first 
discusses the techniques, evaluation, and 
hazards of fluoroscopy. This is followed by 
a detailed discussion of its clinical use in 
the diagnosis of conditions of the head, neck, 
chest, abdomen, and extremities. About one 
third of the text considers pulmonary and 
eardiae lesions. With the increasing use of 
fluoroscopy in the private office, the prac- 
titioner will find it of considerable value in 
his interpretation of the fluoroscopic image. 


The Care and Feeding of Twins. Phyllis 
Graham, New York, 1955, Harper & 
srothers, 242 pages. Price $3.50. 

This is an unusual book for parents which 
the physician might well keep in mind to 
recommend when he finds himself responsible 
for the medical care of twins. Mrs. Graham, 
the mother of identical twins, discusses the 
many problems that twins create as regard 
feeding in infancy, clothing, bathing, and 
the early social and education adjustment. 
Mrs. Graham stresses the importance of not 
letting each lose his individuality in the joint 
relationship that necessarily exists between 
the two. The weakness in the text is its 








failure to differentiate clearly between the 
problems that occur with identical twins and 
fraternal twins. The important problems 


that arise as twins grow older vary markedly 
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between the two types. The book, however, 
gives useful and practical advice on meeting 
the many household problems that arise when 


the twins are young. 


Books Received 


Therapie der MKinderkrankheiten. Prof. 
Dr. Josef Siegel, Vienna, 1953, Wilhelm 
Maudrich Verlag, 432 pages. Price $8.00. 

Survey of Clinical Pediatrics, e|. 2. L. B. 
Slobody, M.D., New York, 1955, MeGraw 
Hill Book Co., 502 pages, Price $9.50. 
\ second revised edition of Slobody's text 

hich was reviewed in the JOURNAL in 
1953. 

Better Health for Your Children. I. New 
ton Kugelmann, M.D., New York, 1955, 
MeGraw-Hiill Book Co., 341 pages. Price 
$4.79 \ text for parents, 

Ion Exchange and Adsorption Agents in 
Medicine. (iustayv J. Martin, Se.D., 
Boston, 1955, Little, Brown and Co., 333 


<, Priee 87.50 The concept oft in 


prehyre 
testinal bionomics. 

Evaluation in Mental Health. Report of 
a Subcommittee of the National Advisory 
Ilenlth Couneil, U. &. 
Hlealth, Education, and Welfare, Washing 


Department of 


ton, U. S. Government Printing Office, 292 
pages. Price $2.00. 

Hypertension, Humoral and Neurogenic 
Factors. Edited by G. F. W. Wolsten 
holme and Margaret P. Cameron, Boston, 
1954, Little, Brown and Co., 294 pages. 
Price $6.75. Report with over 20 papers 
on a symposium in 1953 held by the Ciba 
Foundation in London. 

Die Ursachen der Kinderliahmung und ver- 


wandter Krankheitszustinde. EF. R. 
Elste, Emmendingen, 1954, Senior Verlag, 


148 pages, 

The Plasma Proteins in Pregnancy. Harol:| 
( Mack, M.D., Springfield, UL, 1955, 
Charles C Thomas, 117 pages. Priee $3.75. 
\ volume of the American Lecture Series. 
Contains a short chapter on the fetal 
plasma proteins, 

The Hypophyseal Growth Hormone, Nature 
and Actions. Edited by R. W. Smith, Jr., 
M.D., Oliver H. Gaebler, M.D., and C. 
N. H. Long, M.D., New York, 1955, 


McGraw-Hill Book Co., Ine., 576 pages. 





Price $12.00, The papers and discussion 
of an International Symposium held at 
Detroit in Oetober, 1954, and sponsored 
by the Edsel 8S, Ford Institute for Medi 
cal Research. Twenty-nine papers were 
presented which discussed the present 
day knowledge of the hypophyseal growth 
hormone from every aspect. 

Reproductive System. Frank H. Netter, 
M.D., Summit, N, J., Ciba Pharmaceutical 
Products, Ine., 286 pages. Price $15.00, 
An atlas of Dr. Netter’s illustrations of 
the anatomy and pathology of the re 
productive system, It contains 225 color 
plates. 

Truants From Life. Bruno Bettelheim, 
Gleneoe, LL, 1955, The Free Press, 511 
pages. Price $6.00, The detailed is 
cussion of four emotionally disturbed 
children treated at the Orthogenie School 
of the University of Chicago. 

Amphetamine in Clinical Medicine. \\. Kk. 
Bett, L. H. Howells, and A, D, Mae 
donald, Edinburgh and London, 1!56, 
Ek. & S. Livingstone, Ltd., 78 pages. 
Price $2.75 (Williams & Wilkins (o., 
Baltimore, in U. S. A.). A small mono 
graph intended to serve as a guide to 
the practitioner as when and where not 
to use the amphetamines cliniecall 

Reserpine in the Treatment of Neurcpsy- 
chiatric, Neurological, and Related Clini- 
cal Problems, New York, 1955, Anna!» of 


the New York Academy of Sciences, 28” 
pages, Proceedings with papers a 
conference held April 15, 1955, Seve ot 


the papers consider the use of rese: 
in infants and children. 


Proceedings of the Third Medical on- 


ference of Muscular Dystrophy, Oct: ‘er, 


1954, 324 pages. A collection of app: ox 


mately fifty papers presented at the 


ference and which originally appeare | in 
the American Journal of Physical di- 
cine. 

















Editor’s Column 





HY ALINE MEMBRANE DISEASE 


F EW subjects have been more baffling 
than the 
oecurring in small premature infants 


picture or syndrome 
known as ‘hyaline membrane disease.’’ 
Probably the term ‘‘disease’’ is a mis- 
nomer. In recent vears many articles 
have been published on the subject but 
as yet there is no clear-cut knowledge 
as to just what the ‘‘membrane’’ rep- 
resents, or as to the cause. The early 
view that it was due to the aspiration 
of amniotie fluid has been largely dis- 
credited. We have been interested in 
three articles recently submitted to the 
JOURNAL for publication and published 
in the last three months, as they refleet 
not only the wide interest in the elini- 
eal and pathological picture, but the 
methods of approach which are being 
made to explain the condition. 

In the July issue Stevenson and 
Laute, pediatricians, reported experi- 
mental studies in which fluids were in- 
troduced directly into the trachea of 
guinea pigs. This is in line with the 
“uspiration’’ theory. Ten of eighty- 
seven receiving a mixture of amniotic 
fluid and plasma developed findings in 
the lungs similar to those seen in the 
human form. In a control series where 
each fluid was injected separately only 
a plasma injection in one instance 
produced seattered areas of hyaline 
membranes. They suggest, from their 
findings, that the cause may be the 
result of aspirated amniotic fluid mix- 
inv with a pulmonary exudate. 

i the August issue an interesting 
di--ussion of the dynamies of the 


cardiae and pulmonary cireulation was 
presented by Lendrum, a cardiologist, 
who suggests that the ‘‘hyaline mem- 
brane’’ is a manifestation of left heart 
failure in the newborn premature in- 
fant. While his discussion is largely 
theoretical based on dynamics, the 
Editorial Board found his ideas of in- 
terest in a condition whose pathogene- 
sis is unknown. A cardiac relation- 
ship has been suggested before, but, in 
general, has attracted little attention. 
It is not an idea easily approached 
from the experimental side. 

In this issue we publish a study by 
Lyneh and Mellor, pathologists, in re- 
gard to the nature of the membrane. 
Exactly what the ‘‘hyaline membrane’”’ 
consists of is a moot question. It is 
generally referred to as a membrane, 
but many consider is as an exudate. 
Lynch and Mellor, using special chemi- 
cal staining techniques, reach the con- 
clusion that the hyaline membrane rep- 
resents a highly concentrated secretion 
from the epithelial cells of the terminal 
bronchioles and alveolar duets. Their 
manuscript was studied by several 
pathologists who were of the opinion 
that the findings were an important 
contribution. 

None of the papers presents or im- 
plies a final conelusion as to the cause 
and nature of the condition, but they 
show the wide interest in the picture 
which some day will lead to definite 
conclusions as to the nature and patho- 


genesis of this interesting “disease.” 











RECOMMENDED 


the Food and 
the National 
Council, a component of the National 


Nutrition 
Research 


N 1941 
Board of 


Academy of Sciences, adopted a set 
of recommended dietary allowances 
for calories and for a number of es- 
sential nutrients. This was published 
in bulletin form in 1943 and revised 
in 1945 and again in 1948. 
1953 has been re- 
Sinee the 1948 re- 
vision, dietary standards have been 
Great 


A recent 
revision made in 
cently published. 
formulated for Canada, for 
Britain, and by the Food and Agri- 
Organization of the United 


The standards recommended 


culture 
Nations. 
hy the Board are for the maintenance 
of good nutrition in healthy persons 
United States. They differ 
from, and are not comparable with, 


in the 


the Canadian standards, as these are 
concerned with minimum require- 
They those 
formulated by the Committee on Nu- 
trition of the British Medical Associa- 
are allowances intended 

good nutrition in the 
average person. The aim or purpose 
of the United States standards is 
‘‘for the maintenance of good nutri- 


ments. are closer to 


tion, which 


to maintain 


tion in substantially all normal per- 
sons,’’ and thus are somewhat greater 
or broader quantitatively and inelude 
a margin of safety. 

The chief that 
made in the recommended dietary al- 


change has been 
lowances is from requirements based 
on activity, to requirements on an age 
basis as used by the FAO for adult 
standards. The basis or starting point 
from which adjustments for age and 


Allowances, Revised 
Food and Nutrition 
National Academy 
Pub- 


*Recommended Dietary 
1953 \ Report of the 
Board, Washington, 1954, 


of Sciences, National Research Council. 
lication 302 
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DIETARY ALLOWANCES* 


activity are made is the allowance tor 
a “standard” man and woman, aged 
25, living in a temperate climate, and 
weighing 65 and 55 kilograms, respec 
tively. From this basis, allowances are 
reduced or inereased according to vari- 
ations in the body build of the indi- 
vidual from the standard man or 
woman, for age differences, for work 
activity, and for special situations. 
Thus an extra allowance of 400 
salories in the diet of a woman in the 
third trimester of pregnancy, and of 
1,000 calories for the lactating woman. 
Our chief interest is in the allow- 
anees for children and adolescents. 
These are summarized in the accom- 
panying table taken from the report. 
A few changes have been made for 
the pediatric age groups from the 
previously recommended allowance 
recommended 
based 


Calories.—Formerly 
allowanees for infants 
on an average infant 6 to 8 months 
of age. In the present revision the 
new standards, as shown in the table, 
are based on three age groupings, | 
to 3 months, 4 to 9 months, and 10) 
to 12 months, in order to take into 
rate of 


were 


size, activity, and 
These are arbitrary group- 
ings and as the report states ‘‘shou!d 
be interpreted judiciously.’’ Previ- 
ous to this revision no distinetion w 
made between the sexes in the calo: 
recommendation until the age of 1). 
To meet the need for < 
ergy for boys due to their great 
activity, the calorie allowance fr 
boys 10 to 12 years of age has ben 
placed at 2,500, and for girls of te 
same age, 2,300. The diffie 

period for standardization is t! e 
adolescent period. This is due tot e 


account 
growth. 


4 


increased 


most 
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394 THE 


marked variations that oeceur in size 
at a given age resulting from differ- 
ences in the rate of 
The the 


dation of the FAO at this period to 


development. 


Board considers recommen- 


be ‘‘rational,’’ even if difficult of ap- 


plication to individuals. This ealls 


for an adjustment in the age period 
15 to 19 years, to the expected body 
size to be reached at maturity. It is 
that 


he assessed at approximately 120 per 


recommended the requirements 
cent of the standard requirement at 
25. At the most, such a standard ean 
only be a very rough guide when ap- 
plied to the group or individual in 
the adolescent period. 

Protein. 


in the protein allowance of 3.5 


No change has been made 
grams 
per kilogram of body weight for in- 
fed. 
than the protein intake of breast-fed 
infants, but the Board eould find no 
convineing that the allow- 
anee for the artificially fed infants 
From 


fants artificially This is higher 


evidence 


should therefore he decreased. 
infaney on, the need decreases grad- 
ually from 2.5 to 3 grams in early 
childhood, to 1.5 to 2 late 
childhood and adolescence, until the 


grams in 


recommended 1 gram per kilogram 


for adults is reached. 
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OF PEDIATRICS 


Calcitum.—Only one change has bee: 
the 
allowances, 


made from previously recon 


mended an inerease i! 
the amount for girls 16 to 20 year 
of age, which has been placed at 1. 


The 


boys at this age remains at 1.4 grams 


grams per day. allowanee fo 
The previously quantitative allow 
other nutrients 


such as iron, aseorbie acid, and vita 


anees for essential 
min D, have not been changed. 
While it is exceedingly difficult to 
apply these standards to a specifie in 
dividual, as they must be related to 
the total intake of the 
diet, they are of great value to th 


foods in the 


dietitian charged with the responsi 
bility and task of group feeding, as 
children in institutions, and for agri 
cultural planning on a national basis 

The recommended for 
the United States minimum 
standards, nor is knowledge available 


standards 
are not 
which would permit them to be ealled 
optimal allowances. All that the 
Food and Nutrition Board has at 
tempted to do is to recommend die 
tary allowances which will maintain 
good nutrition of healthy individuals 
In this revision certain changes hav: 
been made in the light of the scientifi 
studies published between 1948 and 
1953. 








